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THAT NEWPORT CONFERENCE. 

Some few months ago a conference of leading offi- 
cers and officials of the navy was held at Newport 
behind closed doors. Although the only fact positively 
made known to the public regarding this assembly 
was that its deliberations were to be held in absolute 
secrecy, the close of the conference was followed by 
the usual and seemingly inevitable leakage of infor- 
mation. The latest statement of what occurred ap- 
pears in one of the current magazines in the form of 
an anonymous article. The facts there presented agree 
fairly well with the whisperings which have gone 
abroad regarding the doings of the conference; and 
they may. be taken, we doubt not, as fairly correct. 

The Newport conference, it has been pretty general- 
ly made known, was called by the President for the 
consideration of the alleged defects in our warships; 
and we are told that the whole of the charges made 
in a certain magazine article and reiterated in the 
subsequent controversy were carefully gone into. The 
members of the conference represented every branch 
of the service that has to do with the design, con- 
struction, and subsequent handling of our warships 
and their equipments. Members called to the confer- 
ence brought with them elaborate statistics, drawings, 
etc., bearing upon the disputed points, and the oppos- 
ing parties were given an opportunity to state their 
views, compare notes, examine into the supposed de- 
fects, and propose the proper remedies. 

It will be remembered by those who followed the con- 
troversy in its early stages that the principal charge 
made against our battleships was that their armor 
belts were altogether too low, and that it was urged 
that in future ships these belts should be raised sev- 
eral feet. It will also be remembered that, in an in- 
vestigation of the facts, as given in the Scientific 
American of January 25 of this year, it was shown 
that the armor belts of our ships are placed in the 
same .relation to the normal water-line as those on 
the battleships of leading foreign navies. It was 
further shown that to raise these belts several feet, 
as the critics desired, would be to bring the unarmor- 
ed under-water portion of the hull nearer the surface, 
and put the ships in that much greater peril, when 
they were rolling at sea, of being pierced in their 
vital parts and either sunk or permanently disabled. 

It now appears, according to figures given by the 
anonymous writer of the article above referred to, that 
it was finally determined, not that the water-line belts 
were too low, but that they were not low enough; for 
in future warships the top edge is to be 4 inches 
higher and the bottom edge 12 inches lower, measured 
with regard to the water-line of the ships when they 
have two-thirds of their coal, stores, and ammunition 
aboard. In other words, the whole body of the ar- 
mor belt is to be sunk in new ships 8 inches lower 
with regard to the normal water-line than it was the 
custom to place it before this Newport conference was 
held. For it must be remembered that the normal 
water-line under which our existing ships were con- 
structed is the water-line (to quote the official desig- 
nation) of the "ship as designed, fully equipped, ready 
for sea, with two-thirds of the coal supply, ammuni- 
tion, and stores." 

So much for the armor belt controversy. 

The conference further voted that the broadside guns 
for defense against torpedo attack shall, in the future, 
bo mounted one deck higher than in the present ships; 
that is, they will be moved up irom the gun deck to 
the main deck. This decision was based upon the 
experience of the fleet under Admiral Evans in its 
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cruise to the Pacific, when it was found that the guns 
on the weather side of the ships, when they were 
steaming at speeds of over 10 knots, were so wet 
as to interfere with the gunners. It should be clearly 
understood that this change was not recommended be- 
cause these batteries were carried at a lower elevation 
than similar guns in foreign navies (as a matter of 
fact these guns are higher in our ships than in the 
British, German, and Japanese navies), but because 
it was realized that the greater displacement and 
wider margin of stability of our ships of the "Dread- 
nought" type rendered it possible to carry these guns 
at a higher elevation than could be done on the smaller 
ships of an earlier date. 

Another important change, the motive of which is 
to be found in the experience had during the Russo- 
Japanese war, relates to the smokestacks of our future 
warships where they pass through the central box 
battery. In future this portion of the stacks is to 
be protected by armor. The Russians suffered great 
inconvenience from the penetration of the base of the 
smokestacks by shell fire, the furnace gases escaping 
into the battery and, in some cases, even into the 
turrets, and driving the men from the guns. It will, 
of course, be impossible to put armor of any great 
thickness around the smokestacks, nor will it be 
necessary. The shells that enter the broadside battery 
will be exploded by, the 6-inch armor with which it is 
protected. It will be their fragments only that will 
strike the armored bases of the smokestacks, and 
penetration will be unlikely. 

Taken altogether, the information which has leaked 
out through the closed doors of the Newport confer- 
ence indicates that the broad principles of construc- 
tion upon which the modern ships of our navy have 
been built received the indorsement of a very strong 
majority of the officers present. Some details will be im- 
proved, but no sweeping changes will be ordered 
either by way of reconstruction of existing ships, or 
redesigning of those at present under construction. 

THE FORCE INVOLVED IN AUTOMOBILE COLLISIONS. 

Every one who has witnessed the result of a serious 
automobile or railway collision must have been aston- 
ished by the evidence of the development of forces by 
which strongly built vehicles of iron and steel were 
almost instantly ' transformed into shapeless heaps of 
splintered and twisted fragments. Not every collision 
is as destructive as this, but the possibility of such a 
result is always present where heavy vehicles are 
moving with great speed, and hence an analysis of the 
conditions which determine the magnitude and effects 
of the forces of destruction will be of interest. 

An automobile or, for that matter, any very swiftly 
moving vehicle is, in effect, a projectile which differs in 
no essential respect from a shell discharged by a mod- 
ern field piece. The kinetic energy which a pro- 
jectile possesses in virtue of its mass and velocity 
is necessarily expended in destructive action when 
the flight of the projectile is suddenly arrested by 
an obstacle of any sort. The destructive effects 
are divided between the projectile and the ob- 
stacle in the inverse ratio of their respective pow- 
ers to resist deformation. For example, a shot 
fired at a board fence perforates and splinters the 
wood without itself sustaining appreciable damage, 
but a lead bullet fired at a steel plate is flattened 
without indenting the steel. If the projectile and the 
obstacle are similar in material and strength of con- 
struction, both will be damaged. In automobiles and 
other vehicles the conditions are essentially the same 
as in the case of the projectile. If, for example, the 
brakes are applied to an automobile when it is run- 
ning at full speed, the kinetic energy of the forward 
motion is gradually- absorbed by the friction between 
the brakes and the wheels, and converted into heat, 
and the car is gradually brought to rest. Again, if 
the motor is stopped without applying the brakes, the 
energy of motion is gradually used up in overcoming 
the resistance of tbei air, the rolling resistance at the 
points of contact with the road, and the friction at 
the axle bearings. The car, therefore, comes to rest, 
after running a distance inversely proportional to the 
magnitude of these frictional and other resistances. 

To continue the comparison with a projectile, let 
us suppose that the car, running at full speed, is 
steered against a light picket fence, and the motor is 
stopped. The car will shatter the fence and go 
through it almost unharmed and with little loss of 
speed, but if it encounters a succession of similar 
obstacles it will finally be brought to a stop. Nor 
would one solid board fence stop the automobile, 
though it would reduce its speed, but the car would 
probably dash itself to pieces against a rocky cliff or 
stout masonry wall, without materially affecting either 
of those obstacles. In short, the weaker of two col- 
liding bodies sustains most of the damage caused by 
the collision. 

The effect depends also on the distance run by the 
vehicle between the first moment of impact and its 
final stoppage. Other things being equal the Intensity 
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of the destructive forces is inversely proportional to 
this distance, and the disintegrating effect of these 
forces depends more on their absolute intensity than 
upon the length of time during which they act. Hence 
a sudden stoppage, as in the case of collision with a 
stone wall, develops forces which the strongest ma- 
terials cannot withstand. 

At the moment of impact against an obstacle the 
moving car possesses a certain kinetic energy which is 
equal to the product of the force required to bring it 
to rest multiplied by the distance through which that 
force acts. This kinetic energy is • also equal to the 
mass of the car multiplied by half the square of its 
velocity. For a car weighing one ton and running at 
a speed of 30 miles per hour the kinetic energy is 
equal to 60 foot tons, or the work done in lifting the 
car 60 feet. In other words, the velocity of 30 miles 
per hour is about equal to the velocity acquired in 
falling 60 feet, and if a car moving with this velocity 
strikes an immovable obstacle it will fare as badly 
as it would in striking the ground after falling 60 
feet. The force of the impact is proportional to the 
square of the velocity, and the sudden stoppage of a 
car going 60 miles an hour is equivalent to a fall of 
240 feet. 

Now let us examine the conditions existing imme- 
diately after the impact. An automobile is an assem- 
blage of many parts, of various degrees of strength. 
The shock is transmitted from the point of impact 
through all the parts, producing in each a tendency 
to break at its weakest point. 

The work done in pulling apart a steel bar one foot 
long and one inch square is equal to nearly 4% foot 
tons, but an automobile weighing one ton and running 
60 miles an hour possesses energy enough to sunder 
25 such bars, or 50 steel bars of the same cross-section 
and half the length either successively or simultane- 
ously. The same amount of energy would suffice to 
shear off 260 1-inch steel bolts or rivets, 500 %-inch 
bolts, 2,500 oak pins one inch square or 25 oak beams 
10 inches square. The energy of the car is one-fourth 
greater than that of the 12-pound shot which leaves 
the muzzle of a 3-inch gun with a velocity of 1,000 feet 
per second. Such a shot is crushed on striking an 
armor plate of hardened steel, although it is protected 
by a steel cap, and as a whole is stronger than any 
part of an automobile. 

In a head-on collision between two cars of equal 
weight and speed the amount of kinetic energy de- 
stroyed is twice the amount involved in the impact 
of either car against a fixed obstacle, but the destruc- 
tive action is divided equally between the two cars so 
that the effect on each is equivalent to the effect pro- 
duced by running into a stone wall. In. a collision 
between a heavy' and a light car, the latter suffers 
more severely than the other. 

THE 1908 VANDERBILT CUP RACE. 

The fourth contest for the Vanderbilt Cup will be 
memorable because, for the first time, the famous tro- 
phy was won by an American in an American-built 
car. It occasions no surprise that the honor should 
fall to a Locomobile; for those who were present at 
the race of two years ago will remember that it was 
a machine of this make, driven by Tracy, that made 
the fastest lap of the race; and that the uniformly fast 
running of the car would have probably landed it in 
the first position, had not continual tire troubles de- 
veloped. This year, fortunately, there was only one 
tire mishap, which happened on the' final lap and 
caused the loss of not over one minute. The fact that 
it was necessary to use non-skid tires the same as in 
1906, shows that there has been a decided improve- 
ment in American-made tires of this type. 

The course, which is 23.45 miles in length, was laid 
out to include some twelve miles of the new Park- 
way, which has been finished with an excellent con- 
crete surface. The grand stand is located at the cen- 
ter of this stretch of the course; and it was over this 
section that the fastest time was made. The race 
consisted of 11 rounds, making a total distance of 
258.06 miles. Seventeen cars started. Eleven of 
these were American machines, while of the remain- 
ing half dozen, one (the Isotta) represented Italy, two 
(a Hotchkiss and a Renault) France, and three Mer- 
cedes cars Germany. Of the American cars, the two 
Locomobiles and two of the three Thomas machines 
were high-powered racers, while the remaining Thomas, 
the 6-cylinder Acme, and Chadwick cars, and the two 
Knox and Matheson machines were more moderate- 
powered stock chassis, as was also the Italian Isotta 
car. All the other foreign cars were high-powered 
machines. Robertson made the fastest lap of the race 
in the winning car in 20 minutes and 54 seconds, or 
at the rate of 67.32 miles an hour, and the race was 
won by 1 minute and 47 4/5 seconds in 4 hours 48 1/5 
seconds, at an average speed of 64.28 miles an hour, 
the second place being taken by the 60 H.P. Isotta car. 
A gratifying feature of the race is the fact that it was 
run without any fatality, or even serious accident, 
either to drivers or spectators. 
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ENGINEERING. 

We are not surprised to learn that the engineers of 
the special commission appointed to examine the new 
Blackwell's Island Bridge, over the East River, are 
reported to have found that the structure is not 
equal to carrying the full number of proposed tracks 
and roadways. It will probably be suggested that two 
of these tracks be omitted. 

It is gratifying to learn that the rapid rate of 
construction of the Panama Canal continues. The 
grand total of excavation during the month of Sep- 
tember was 3,158,886 cubic yards, all of which, except 
69,035 cubic yards, was excavated from the canal 
prism. Of the grand total, 1,374,856 cubic yards was 
taken out by dredgers, and the remainder was dry 
excavation. 

The good and bad qualities of a street paving block 
made of iron slag may be summarized as follows: It 
has a hard and durable surface, does not absorb mois- 
ture, and may be readily cleaned. The abrasion being 
but small, it makes very little dust or mud. When 
it is properly laid it presents a true surface, and con- 
sequently the traction is easy compared with that of 
some other types of paving. On the other hand, expe- 
rience has shown that it wears to a slippery surface, 
making it hard on horses, and there is a tendency to 
flake off at the surface, in which case hollows are worn, 
and the street presents an unsightly appearance. 

Among the facts of interest brought out at the 
International Road Congress in Paris is the extremely 
small per cent of public roads in the United States 
that have been improved and rebuilt on modern lines. 
Out of a total of 2,151,570 miles of public road only 
7.14 per cent, or 153,662 miles, have thus been im- 
proved. Most of the papers were agreed that the ideal 
road of the future should have a hard, unyielding 
foundation, with a surface of suitable broken-stone 
ballast, treated with some preparation to prevent the 
stripping of the top dressing. There is a consensus 
of opinion that treatment with tar has proved the most 
efficacious in shedding water and in keeping down the 
dust. 

Railway travelers will have noticed the curious and 
apparently complicated valve mechanism which is be- 
ing adopted quite generally on recent locomotives in 
this country. It is what is known as the Walschaert 
gear, which has been used for several decades in 
Europe, but has only recently made its appearance in 
this country. Its adoption is due to the increasing 
size of our locomotives and the difficulties experienced 
with the Stephenson link motion from the heating of 
the eccentrics. In the Walschaert gear the place of 
the eccentrics is taken by a return crank on the out- 
side of the crankshaft. The gear being placed exterior 
to the frames renders it readily accessible for inspec- 
tion and oiling. 

It will be remembered that some eighteen months 
ago two Holland sleeping cars were put in service ex- 
perimentally on the Illinois traction system; and we 
note with satisfaction that they have been so well 
patronized as to prove a paying investment. It has 
developed, however, that in future, because of the 
noise and vibration which they occasion, both motor 
cars and air pumps should not form the equipment 
of a sleeping car. Consequently, the two additional 
sleeping cars which the company has ordered will be 
trailers. The company believes that ultimately a 
profitable, low-fare sleeping car service will be estab- 
lished over the entire system and that it will prove 
to be profitable. 

Because of their' well-known fuel values, the im- 
mense deposits of peat have been the subject of con- 
siderable experimental work. Much money has re- 
cently been spent on the moors of Dartmoor and the 
Goss and Tregoss moors in England, in the attempt to 
convert peat into a marketable commodity on a large 
scale; a new Swedish invention is about to be tried 
in which the peat is first worked into a homogeneous 
pulp, and then heated, under pressure, to over 150 
degrees Centigrade; after which the water is pressed 
out and the residue formed into briquettes. It is 
claimed that six pounds of the briquette will give as 
much heat as four or five pounds of good coal, and 
that the product will be considerably cheaper than 
coal. 

A generating unit of novel design is being built for 
the Interborough Transit Company by the General 
Electric Company. One of the present 5,000 kilowatt 
reciprocating compound engines will be arranged to 
deliver its exhaust to a 5,000 kilowatt low-pressure 
turbine of the Curtis type. The turbine will be di- 
rectly coupled to an induction generator, which will 
be connected to the leads of the reciprocating engine 
governor. There will be no governor on the low-pres- 
sure turbine, which will be controlled in speed by 
the generator, the latter being controlled by the gov- 
ernors on the reciprocating engines. It is expected 
that a far larger output will be obtained from this 
triple-expansion combination, as compared with that 
obtained from the reciprocating engine alone. 
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It is reported that the Erie Railroad will soon begin 
the electrification of its main line between' Jersey City 
and Suffern. The plans are being drawn up and it 
is expected that electric trains will be run over this 
32-mile section within a year. 

A company has been formed to bore another tunnel 
connecting Switzerland and Italy. This tunnel will 
run through Mt. Blanc, starting at Martingly, in 
Switzerland, and coming out at Courmayeur, Italy. 
It will be 28 miles long and it is expected that it 
will be completed in three years. 

One hundred thousand gallons of water sterilized 
by electrically-generated ozone are used daily by the 
Pittsburg .Homeopathic Hospital. Dry air is passed 
through the ozonizers and the ozone produced is mixed 
with the water by means of aspirators. Three ozon- 
izers are used for sterilizing water, while two provide 
ozone used for sterilizing instruments and bandages. 

At the recent meeting of the American Street and 
Interurban Engineering Association of Atlantic City, 
a new system of street railway construction was pro- 
posed. The idea was to form the car wheels without 
flanges, but instead to place the flanges on the rails. 
The new construction was ably presented and many 
good arguments were brought forward to show the 
superiority of such a system over the present one. 

A new process for making an insulator, according 
to the Electrical Review, has appeared on the Conti- 
nent. It resembles ebonite and consists of a mixture 
of tan bark with one-third of sulphur. ' The whole is 
heated until the sulphur melts. The mixture is well 
stirred and then cooled, when it takes the form of 
small black grains. These are put in a pressure mold 
and heated, the result being a .block of insulating 
material of any form. 

According to the Electrical Journal there are 
twenty-eight single-phase roads in America, with 691.8 
miles in operation, and 274.5 miles under construc- 
tion. Abroad there are thirty-six single-phase rail- 
roads covering 771.05 miles with 57.75 miles under 
construction. The total number of single-phase loco- 
motives in this country is fifty-seven and the number 
of cars 240, as against forty-three locomotives and 
222 cars abroad. The total horse-power here is 137,- 
400, while the total of foreign roads is 64,160. 

Recent experiments have been carried out in the 
German Reichsanstalt to show the effect of rolling on 
the magnetic properties of steel. The steel was found 
to be magnetically more efficient at right angles to 
the direction of rolling than parallel to the direction 
of rolling. The difference was quite marked. The 
investigations also showed that samples of sheet steel 
which had been annealed underwent great changes in 
a period of six months. The steel appeared to have 
deteriorated as far as its magnetic capacity was con- 
cerned. 

The value of electricity for heating purposes is 
illustrated in a new electric glue pot which has re- 
cently been placed on the market. The economy of 
the device lies in the fact that the maximum amount 
of heat may be applied instantly when needed, while 
the glue may be kept warm at all times by a reduced 
flow of current through the heating coils. The glue 
pot consists of a cup in which the glue is placed, and 
which is set in a casing filled with water. The elec- 
tric heater is attached to the pot immediately below 
the water. A hot-water receptacle is provided in which 
the brushes may be kept. 

Electric generators were first adapted to be coupled 
to reciprocating engines, and hence were designed for 
comparatively slow speed. When it came to coupling 
the generator to a turbine it was necessary to operate 
it at a lower speed than was economical, so as to 
accommodate it to the slow-speed electro-generator. 
Recently generators adapted for high-speed service 
have been designed and a special type of turbine, 
known as the double-flow turbine, is used to operate 
these generators. There are several 10,000-kilowatt 
two-pole machines now under construction adapted to 
operate at 1,500 revolutions per minute. 

The quartz lamp represents the latest development 
in mercury vapor illumination. It has been found 
that the mercury arc increases in efficiency up to a 
certain degree with the rise of temperature when 
incased in a glass tube. When a quartz tube is used 
instead of glass the temperature may be raised still 
higher because the quartz resists a higher degree of 
heat than does the glass. The new lamp consists of 
a tube from 2% to 5 inches long and from 0.4 to 0.6 
inch in diameter. The arc is started by tilting the 
tube so that the mercury will connect the two elec- 
trodes. The tilting is accomplished automatically by 
an electromagnet. Instead of the bluish light given 
in the glass tubes the quartz lamp yields a yellowish 
green light of much greater intensity, and a glass globe 
must be used over the quartz tube to protect the eyes 
from ultra-violet light. At the start the lamp absorbs 
25 to 30 volts, but as the pressure increases the volt- 
age rises to about 180. 



AERONAUTICS. 

Now that the Aeronautic Society has secured such 
a splendid place for aeroplane races as the Morris 
Park race track, the Aero Club of America (which is 
the chief aero-sporting organization of this country) 
should raise a large cash prize for an international 
aeroplane race, which could be held next spring, or 
some months before the race in France. This would 
keep America in the lead from both a practical and 
sporting point of view, and would be of the greatest 
benefit to the new science. 

A considerable number of new cash prizes for avia- 
tion performances have been offered of late, the largest 
and most recent of which is one of $20,000 given by 
the Aero Club of Prance for a big aeroplane race to 
be held next fall in Prance. At Nice a cash prize of 
$2,000 will be put up for a similar race in the summer. 
In addition to the $50,000 cash prize for an aeroplane 
flight of 180 miles from London to Manchester, the 
London Daily Mail offers $2,500 ' for the first flight 
across the English Channel. 

After making an excellent flight of nearly 3 miles in 
4 minutes on the 3d instant with his monoplane, in 
the course of which he demonstrated his ability to 
make sharp turns, M. Bleriot once more suffered a 
fall from a height of some 60 feet on the 22d of Octo- 
ber, when he was competing for a prize for height of 
flight. Too much gasoline fed to the motor caused 
it to lose speed and finally stop, after which the 
monoplane glided to earth. M. Bleriot managed to 
incline it so that the tail struck first and cushioned 
the shock. The machine was badly damaged, but the 
aviator was unhurt. 

The Aero Club of America will conduct a contest 
for the Scientific American Trophy in connection 
with motorcycle races and the aeronautic exhibition 
and tournament of the Aeronautic Society at Morris 
Park during the afternoon of November 3, provided 
the weather permits, and also provided one or more 
machines capable of flying are entered. The Michelin 
prize of $4,000 for the longest flight in the year can 
also be competed for by any machine at this time. It 
is expected that aviator Curtiss will be present with 
the new tailless aeroplane of the Aerial Experiment 
Association, and that he will attempt to win both the 
Scientific American Trophy and the cash prize. 

Less than three months ago Count Zeppelin's fourth 
airship was destroyed, yet so quickly and generously 
did the entire German nation come to his aid — $750,000 
was raised — that he has already built the "Zeppelin 
V.," which made its initial flight above Priedrichs- 
haven on the 23d instant. The press reports indicate 
that a successful flight was accomplished. The new 
airship carried 10 passengers and maneuvered for 3% 
hours. It rose to a height of 600 feet and attained a 
speed of 29% miles an hour. On the same day the 
"Parseval" military dirigible of Germany is re- 
ported to have dropped suddenly some 6,000 feet, 
owing to the bursting of the rearmost compart- 
ment of the envelope. A safe landing was made, 
and no one was injured. Our own government diri- 
gible is being patched up at Port Myer, the plan, be- 
ing to make some more practice flights with it before 
packing it away for the winter. 

The net result of the three great balloon races 
held abroad on the 4th, 11th, and 12th instant has 
been the loss of two lives and the breaking of but a 
single record — that for length of time in the air. The 
Grand Prix race of the Aero Club of Prance, in which 
there were eighteen contestants, was won . by the 
"Centaure," piloted by Georges Blanchet, which cov- 
ered a distance of but 341%, miles. In the interna- 
tional race for the Bennett trophy (which, together 
with the endurance race the next day, was held at 
Berlin), there were 23 competitors. Pour of these 
came down in the North Sea, and two balloons burst. 
The British "Banshee" was declared the winner, with 
a distance of but 270 miles. The Swiss balloon "Hel- 
vetia," piloted by Col. Schaeck, broke the endurance 
record by 20 hours, remaining aloft 74 hours, and 
only landing when it was towed six miles to the island 
of Kristianso, near Norway, against the will of its 
pilot. This island is only 210 miles in an air line 
from Berlin, but the balloon altogether traveled nearly 
800 miles, as it made a trip to Russia and back 
first. The Belgian "Belgica" covered 262 miles, and 
the French "Condor" 248. The American "St. Louis" 
came down in the North Sea some 238 miles from Ber- 
lin, and the French "He de France" and "Brise d'Au- 
tome" at a point 226 miles distant. Besides four bal- 
loons in this race, two of those in the endurance con- 
test came down in the North Sea. The two men in 
each balloon were rescued in every case save in that 
of the German "Plauen," which was found drifting 
about occupantless, Lieut. Poertsch and his compan- 
ion evidently having been drowned. Most of the bal- 
loons traveled around Berlin in circles for a day or 
more, aften which they were blown north above the 
German Ocean._ As a result of the failure of these 
races, and the dangers that developed, it is believed 
that next year dirigibles will be used. 
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THE KNTJDSEN WIRELESS TYPEWRITER. 

BY THE ENGLISH CORRESPONDENT OP THE SCIENTIFIC AMERICAN. 

An interesting development in wireless telegraphy 
has been perfected by Mr. Hans Knudsen, whose 
wireless system of telephotography was described a 
few weeks ago in the pages of the Scientific Amer- 
ican. The feature of this latest appliance is that not 
only can it be operated in 
connection with any system 
of etheric communication, 
but it can be applied to any 
description of typewriter, 
whether having the full key- 
board of 72 keys or the sin- 
gle keyboard with shift keys. 
The general design of the 
apparatus may be seen in the 
accompanying illustrations. 

Taking the transmitter 
first: On the deck of the 
glass-paneled case in which 
the accumulators and driving 
mechanism are installed, is 
a table mounted on four col- 
umns, in the well of which 
the keyboard is placed. As 
for ordinary communication 
purposes, for which this in- 
vention is designed, only one 
type of character is absolute- 
ly necessary; the lower-case 
type is omitted, though it 
can be incorporated if re- 
quired. By resorting to one 
case, however, the keys can 
be disposed in either one or 
two rows, together with the space key. 
are alphabetically arranged. 

The keys are somewhat similar in design to those 
of a piano, being about eight inches in length, and 
are mounted in the same manner in the frame upon 
pins. At the back of the keyboard frame is a cross- 
bar formed with circular slots to receive vertically 
movable contact pins actuated by the rear ends of the 
type keys. There are as many slots and contact pins 
as letters. When a letter is depressed, it causes the 
other extremity of the key lever to rise and lifts the 
corresponding contact pin so that it projects about 
3/16 of an inch above the level of the bar, thereby 
offering an obstacle to a traveling contact piece which 
passes longitudinally across the keyboard. The pins 
are held in their raised posi- 
tion by springs, so that they 
cannot return to the "off" po- 
sition until struck by the 
traveling contact piece. 

The four' columns shown in 
the illustration serve as bear- 
ings to two rotating shafts 
at the front and back of the 
machine respectively, driven 
by an electric motor in the 
case. At each end of each 
shaft a small drum is mount- 
ed. Over each pair of drums 
travels an endless flexible 
steel band. This band is 
pierced at regular intervals 
by small perforations, into 
which mesh projecting points 
on the periphery of the 
drums, so as to secure a modi- 
fied pinwheel drive. Upon 
this endless band are rigidly 
mounted two transverse car- 
riages, from each of which 
projects downward the con- 
tact piece. These transverse 
contact carriages are so dis- 
posed that as one has com- 
pleted its journey across the 
table, the other is just com- 
mencing to travel thereover, 
the direction being from left 
to right. As one contact bar 
is crossing the table the other 
is returning to the starting 
position under the table, and 
reappearing at the left-hand 
side as the other bar is dis- 
appearing at the right. 

As these bars pass over the 
table, the small projecting 
contact piece strikes the ele- 
vated contact pins corre- 
sponding to the depressed keys, thereby completing 
the electrical circuit, and the impulse is transmitted 
through the coil and antennas to the receiving sta- 
tioB, where the letter corresponding to that contact 
pin is printed by the typewriter. When the carriage 
strikes a contact pin, it releases the holding-'up spring, 
Bo that the pin returns to its normal or "off" position. 



As soon as the traveling carriage has passed over the 
keyboard, it is momentarily arrested by a contact. 
This is the synchronizing arrangement, by means of 
which it is possible to keep the transmitter and re- 
ceiver in perfect synchrony, as will be explained later. 
The operator depresses the keys in the time avail- 
able between the two bars passing a given point, 





Transmitter, showing contact piece which 
strikes pins of letters below. 



Receiver, showing traveling carriages and 
brush contact. 



which task is considerably facilitated by the momen- 
tary stoppage of the traveler directly its journey across 
the table is completed, for synchronization. Suppose, 
however, the word boyish is to be transmitted. It will 
be observed here that after the y (twenty-fifth letter) 
has been struck, the operator has to return to i (ninth 
letter) followed by s (nineteenth letter) and lastly h 
(eighth letter). Should the whole word be written 
straight away, owing to the sequence of the pins 
and letters the resultant word bhiosy would be an 
unintelligible assembly of letters due to the printing 
of the letters in alphabetical sequence. To overcome 
this, the operator, after depressing the y (the final 
letter of the first syllable) allows the traveling bar 
to pass across the table; and before the second trav- 




The synchronizing mechanism. Motor mechanism of the receiver 

The receiver connected np to a typewriter. 

THE KNUDSEN WIRELESS TYPEWRITER. 



eler makes its journey, he depresses i (ninth letter) 
and s (nineteenth letter), then allows the second bar 
to pass over, when the final h is depressed, and the 
succeeding traveling bar in its journey completes the 
transmission of the word in its correct form. From 
a description the process appears somewhat compli- 
cated, but in operation it is perfectly simple, since 



the operator continually works from left to right and 
never depresses a. letter to the left of that last touched, 
until the traveling contact bf,r has passed over the 
table. As the speed of the traveling motion can be 
varied within very wide limits, the operator can trans- 
mit messages at a speed compatible with his ability. 
In its general appearance and dimensions the re- 
ceiver is very similar to the 
transmitter. There is a con- 
tact frame corresponding to 
the pin frame of the trans- 
mitter, only in this instance 
there are no projecting pins. 
Instead, the board comprises 
an insulated strip, into which 
are inserted narrow strips of 
metal, the surface of which is 
flush with the board. These 
contacts are spaced in pre- 
cisely the same manner as 
the contact pins on the trans- 
mitter, and from each extends 
a wire communicating with 
the magnets of the corre- 
sponding type key of the 
typewriter keyboard. There 
is a similar endless band sys- 
tem carrying two traveling 
carriages. These are spaced 
precisely the same as the 
transmitter, only instead of 
a contact piece they carry a 
small brush, which sweeps 
over the inlaid contact pieces 
on the contact frame. The 
two instruments are in abso- 
lute synchrony. When the contact piece of the trans- 
mitter carriage strikes a pin, the brush of the receiver 
carriage is sweeping over the corresponding letter con- 
tact, and the impulse received by the coherer closes the 
circuit of the corresponding magnet, energizing the 
key on the typewriter, and thus printing the char- 
acter. When the carriage of the receiver has passed 
across the table it is arrested, as is the carriage of 
the transmitter, and when the two are synchronized 
in position, an electrical impulse is automatically dis- 
patched, releasing the carriages of the two instru- 
ments simultaneously. This system of synchroniza- 
tion constitutes the most important feature of the 
apparatus. The means by which it is accomplished 
are very simple. A countershaft is fitted to the elec- 
tric motor mechanism of the 
transmitter, on which is 
mounted a magnetic clutch 
and braking gear. When the 
traveling contact carriage of 
the instrument has reached 
the extreme limit of its trav- 
el to the right, it strikes a 
ball and socket contact stop. 
This passes a current through 
the magnets, releasing the 
magnetic clutch, and at the 
same time applies a brake to 
the countershaft and travel- 
ing carriage, bringing it to 
an instantaneous dead stop 
and holding it firmly there, 
so that it cannot slip. The 
main driving mechanism, 
however, is uninterrupted. 
The traveling carriage of the 
receiver has similarly been 
brought to a standstill at ex- 
actly the same point of its 
travel. By an automatic de- 
vice an electrical impulse is 
transmitted from the trans- 
mitter to the receiver, and 
simultaneously the two car- 
riages resume their travel. 
Under actual working cir- 
cumstances this stoppage Is 
merely momentary ; but 
should the operator wish to 
prolong the stop, he can 
easily do so by the move- 
ment of a switch, which ex- 
ercises precisely the same ef- 
fect without stopping the 
main drive. The automatic 
make and break is effected by 
means of a small fiber disk 
mounted on a small counter- 
shaft in the driving motor. 
This fiber disk carries a small contact, while on 
either side of its flat surface a thin brass flat spring 
presses. 

When the disk revolves and brings the contact into 
connection with the metal springs, the current is dis- 
patched through the synchronizing circuit, energizing 
the magnetic clutch gear and brake, the circuit being 
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interrupted again directly the revolving contact has 
passed the flat springs. 

Upon the keyboard of the typewriter itself is placed 
a small box carrying the magnets by which the keys 
are actuated. A wire extends from each co'ntact of the 
contact frame of the receiver to its corresponding 
letter on the typewriter keyboard. The magnets are 
of special design, having long cores, and this mechan- 
ism being incased within a small box can be easily and 
instantly withdrawn from the typewriter keyboard 
when desired. 

By means of a magnetic clutch and a ratchet the 
typewriter is automatically moved forward the desired 



SALVING THE WRECKED BRITISH CRUISER 
" GLADIATOR." 

ST PERCIVAL HISLAM. 

After five months of almost uninterrupted work, the 
British protected cruiser "Gladiator," which was run 
down by the American liner "St. Paul," has beea 
raised and towed into dock. The disaster occurred 
on April 25 last in the Solent, during a blinding snow- 
storm, the cruiser proceeding at a speed of about 
nine knots and the liner, according to the evidence of 
Capt. Passow, at about 14 or 15 knots. Two courts 
were held in England as a result of the wreck. In 
the civil court it was decided that the "St. Paul" was 



prevention of collisions at sea, and also taking into 
consideration that all possible steps were taken by the 
prisoner to prevent loss of life and the high state of 
discipline of the officers and men under his command, 
adjudges him to be reprimanded and dismissed H. M. 
S. 'Victory' " (to which ship he had been appointed on 
the loss of the "Gladiator"). It should be mentioned 
that the articles referred to deal with the signals to 
be made by ships during foggy or misty weather — the 
blowing of sirens, etc., and with the speed at which 
they should proceed. 

The wrecked cruiser was a vessel of 5,750 tons, built 
in 1896 at a cost of $1,500,000. Her armament con- 




The '*Gladiator'» righted. The derrick, now 
nearly horizontal, may he seen on Jhe left, 
and the "camels" on either side. 



General scene during the attempt to right the "Gladiator." On the extreme right a tug is supplying 
compressed air to the "camels" after the water has been pumped out. The "camels" are 

lashed to the under side of the wreck. 





Preparing for the final effort to right the wreck. Powerful tugs hanled on the derrick, which can be seen 

projecting vertically from the side of the wreck. 



Bow view of the wrecked cruiser, taken in 
the basin at Portsmouth dockyard. 





A deck view of the " Gladiator " after she was righted. The pnmps were 
working almost continuously up to the time she was docked 



The British protected cruiser "Gladiator" as she appeared when in commission. 
Displacement, 5,750 tons. Speed, 19 Knots. Ten 6-inch guns. 



SALVING THE WRECKED BRITISH CRUISER "GLADIATOR." 



distance, and the carriage returned to the left to com- 
mence a new line. 



We understand "that a contract has been made for 
raising the cruiser "Yankee," which recently went 
aground at Spindle Rock, by the same system which 
was used in the salvage of the large steamship 
"Bavarian" of the Allan Line. The method consists 
in rendering the lower deck watertight and driving 
out the water by forcing air into the lower hold. 



in no way to blame for the accident; but the naval 
court martial which tried Capt. Lumsden, the com- 
mander of the "Gladiator," decided that there were 
extenuating circumstances. The court found "that the 
charge was partly proved, and that the prisoner haz- 
arded his ship by default, and not by neglect." The 
sentence passed by the court was as follows: "The 
court, having found the charge against the prisoner 
partly proved, and taking into consideration the dif- 
ficult position in which he was placed by the 'St. 
Paul' not complying with Articles 15a and 16 for the 



sisted of ten 6-inch and fourteen smaller weapons, and 
her speed, obtained with engines of 10,000 horse-power, 
was 19.1 knots on trial. She is not, it will be seen, a 
very useful vessel, judged by modern standards, par- 
ticularly in the matter of speed. Her nominal com- 
plement is 23 officers and 424 men; but at the time 
of the accident she was attached to the home fleet, 
and manned with a nucleus crew of 13 officers and 257 
men. One officer and 28 men were lost in the col- 
lision, some being thrown overboard and drowne'd by 
the force of the impact, some being drawn down ex- 
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hausted in an attempt to swim ashore, and a few 
being caught hy the hows of the liner as they crashed 
into the cruiser's side. 

Immediately after the collision the "St. Paul" went 
astern, and the captain of the "Gladiator," seeing that 
his vessel was listing heavily to starboard — on which 
side she was struck — headed her for the shore of the 
Isle of Wight. Here she was safely beached, hut 
almost immediately turned right over until she lay, 
with masts and funnels completely submerged, at an 
angle of about 93 degrees with the vertical. 

In this position the ship offered no obstruction to 
traffic; but the British authorities decided at once to 
salve her. At first it was thought possible that this 
might be effected with the appliances at the disposal 
of the Admiralty; but after two or three days' work, 
during which the light guns, boats, and all the port- 
able fittings were removed from the deck, it Was 
decided to give the work to a private company: The 
contract was awarded to the Liverpool Salvage Com- 
pany. 

The first thing done was to send divers down into 
the ship to close as many watertight doors as pos- 
sible, in order to isolate the damaged portion. The 
salvage company sent two special ships, and several 
tugs and lighters were supplied by the Portsmouth 
dockyard authorities, with the result that in a short 
time nine pumps, capable of pumping from 600 to 
850 tons of water an hour, were at work on the wreck. 
Those furnished by the company were the most power- 
ful, and these can be seen in some of the accompany- 
ing photographs. They were of the motor type, oper- 
ated by gasoline. 

The next difficulty encountered was that of the 
tides. These flow at a very rapid rate through the 
Solent, and round the shores of the Isle of Wight, 
where the "Gladiator" lay, often reaching a speed of 
five knots. As the ship lay at right angles to the shore, 
stern foremost, the full force of these currents was 
felt, and it was therefore decided to get the vessel 
broadside on. To this end, two powerful steam 
winches were erected on shore, special concrete foun- 
dations having to be laid for them. Strong wire haw- 
sers were laid to the bows of the ship,"but at the first 
attempt at hauling, they gave way under the strain. 
Before another effort was made, a number of steel 
"camels" were constructed in the dockyard to assist 
in the work. These are huge water-tight cylinders, 100 
feet long and ten feet in diameter. They were sunk 
round the bows of the wreck, the water was pumped 
out, and a supply of compressed air was kept up, 
enabling them to exert a lifting force of 200 tons 
each. With these camels giving such great assistance 
it was not long before the ship was brought into the 
desired position, and the salvage party were then 
able to proceed with the work of getting the ship 
on an even keel. 

This proved to be the most difficult task of all, for 
the ship had been lying so long that she had made a 
bed for herself in the muddy bottom. The divers had 
not been able to prevent the ingress of water, with 
the result that the pumps had to be kept continuously 
at work; indeed, they scarcely ceased from the time 
the operations were commenced to the moment when 
the vessel was lying safely in dock. Bad weather, 
too, interfered considerably with the work, and it 
was only after a dozen unsuccessful efforts that the 
vessel was at last got upon an even keel. The diffi- 
culties attending the operations will be appreciated 
from the photographs accompanying this article. The 
camels played a very important part in this phase of 
the work, which was assisted by powerful derricks 
hauling on the top-sides and on the masts of the 
wreck. 

After the righting, the rest was comparatively sim- 
ple. Divers were able to construct a wooden coffer- 
dam round the damaged parts, and the pumps were 
thus able to keep the water well under. The camels 
were then sunk again and made fast to the ship by 8- 
inch hawsers, and the pumps were transferred to the 
deck of the ship. 

The final efforts to get the vessel clear of the bot- 
tom were commenced early on October 1, but ended in 
disappointment, as by the end of the day she had de- 
veloped a dangerous list, and seemed likely to collapse 
into her original position again. However, the oper- 
ations were resumed on the following day, and on 
October 3 the ship came up and was finally towed off 
the bank on which she had so long rested. 

Needless to say the ship presented a sorry spectacle. 
Her funnels and topmasts were gone, and her deck, 
although clear of the usual impedimenta of a war- 
ship, was a scene of chaotic confusion. Astern, the 
name was out of the water, but amidships there was 
only about eighteen inches clear, while the hull was 
begrimed with mud, and huge cascades of water were 
pouring over the sides, ejected from the interior by 
the powerful pumps. She still had a slight list to star- 
board, and on that side four of the camels were at- 
tached. Two tugs were lashed to either side. It was 
dark before the procession was able to get under 
way and head for Pertsmouth harbor, and it was a 
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sight never to be forgotten by those who saw it. 
A government tug led the way, and a cable's length 
behind her came a swarm of small craft with the dis- 
abled hulk of the wrecked cruiser in their midst. The 
moon was shining brightly, and several of the tugs 
had powerful searchlights at work to illuminate the 
ship for the benefit of those at work on her. Thus the 
cruiser was taken- into the harbor. 

She was allowed to settle down in the mud for the 
night, and two days after she was raised again and 
taken into the basin, and finally into the dock. It 
was then possible to see the extent of the damage. 
It had been thought the "St. Paul" struck her an al- 
most direct blow, but this was at once shown to be 
impossible. From a little forward of amidships the 
entire side plating from the upper deck right down 
to the keel has been cut away for a length of over 
forty feet, most of the plating being folded back 
against the side abaft of the aperture. All the decks 
are left bare, but the decks themselves have not been 
crushed in, but are intact right up to the aperture. It 
is obvious, therefore, that the liner must have struck 
the cruiser a glancing blow, and not a direct one. 

The intentions of the Admiralty with regard to the 
future of the "Gladiator" have not yet been made 
known. A detailed report will be forwarded, and 
from this they will decide what is to be done with 
her. As the reconstruction will cost at least half a 
million dollars, it is not thought that she will be 
brought forward for service again, as her small fight- 
ing value would not justify such an expenditure. She 
will probably be broken up. 
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Frizes for Improvements In tbe Manufacture of 
Ferro-boron. 

The committee of the Society of Chemical Industry, 
consisting of Messrs. Isakovics, Roeber, and Baeke- 
land, appointed to draw up the regulations governing 
the competition for the award- of the Pacific Coast 
Borax Company's prize of $500, have submitted the 
following report: 

The sum of five hundred dollars has been paid to 
the American Electrochemical Society, and deposited 
in trust, as a research fund, to be awarded as a prize 
for improvements in the commercial method of manu- 
facturing ferro-boron, by a direct process, from cole- 
manite. 

It is essential that the process should be sufficiently 
economical and suitable to be applied on a large scale, 
so that the finished product may be available for com- 
mercial purposes. (Commercial ferro-boron, as now 
made, contains 20 per cent or more of boron, less than 
3 per cent of carbon, and sulphur and phosphorus are 
practically absent.) 

Competitors are notified that they must comply with 
the following conditions: 

1. The treatise must be typewritten, and accompan- 
ied by a sample produced by the process described in 
same. It must be inclosed in a plain, sealed envelope, 
not bearing the author's name, but identified by a 
pseudonym. The outside of the envelope, containing 
the paper, must be labeled with the pseudonym, and 
with it should be sent another plain sealed envelope, 
also labeled with the same pseudonym, which should 
contain inside the envelope the name and address of 
the competitor. Both these envelopes should be sent 
to Prof. Morris Loeb, 273 Madison Avenue, New York. 

2. All papers competing for the prize must be in 
the hands of Prof. Loeb before October 1, 1909. Prof. 
Loeb shall retain the small sealed envelope, contain- 
ing the address of the competitor, and forward the 
large envelope containing the treatise, as well as the 
sample of the product, both merely labeled with the 
pseudonym, under cover, to the secretary of the Ameri- 
can Electrochemical Society, to be submitted to the 
board of directors, who will award the .prise'. The 
competitors for the prize forfeit none of their prop- 
erty rights in the process submitted. 

3. As soon as the board of directors has agreed 
upon the best treatise, it will request from Prof. Loeb 
the address of the author thereof, who will then be re- 
quired to demonstrate his process, before the prize will 
be finally awarded. 

4. The Pacific Coast Borax Company, 100 William 
Street, New York city, has offered to supply anyone 
who desires to compete for the prize seriously, with 
all the crude colemanite that the parties making the 
experiment may require, provided that the request for 
this colemanite be accompanied by a letter signed by 
one member of the board of directors of the American 
Electrochemical Society, indorsing the application for 
the material. Information will be furnished to pros- 
pective competitors on application to the American 
Electrochemical Society. 

<ni » . 

Barcelona has, perhaps, one of the best and most 
complete electric tram services in Europe, some 156 
miles of line being worked by the different companies 
within the boundaries of the city and suburbs; none 
of these concerns, however, are British enterprises, 
the whole system being controlled by German and 
Belgian syndicates. During the past year about 12% 



miles of new rails have been laid, mainly in com- 
pletion of small branch lines in several of the more 
important streets. The overhead trolley system is the 
only one employed. A service of motor omnibuses has 
been started running from the suburb of Gracia to 
the central square, "Plaza de Catalufia," by a Catalan 
company, but as yet the "taxicab" has not made its 

appearance. 

. «in» 

Telegraphic Cables Endangered by modern 
Fishing Methods. 

In the last few years a great change has taken place 
in the methods of fishing with trawls or drag nets. 
Small nets drawn by fishing boats have given place 
to great machines towed by steamers. Steam trawlers 
originated in England. They have multiplied rapidly 
and now Prance possesses a fleet which, after having 
been tried in French waters with remarkable success 
from the fishermen's point of view, though not from 
that of persons interested in the preservation of ma- 
rine fauna, has extended its field of operations to 
Iceland and Newfoundland, where it is rapidly de- 
stroying the time-honored industry of fishing with 
hooks and lines. This is not the only damage done 
by the steam trawlers. Their heavy nets become en- 
tangled with telegraphic cables and either break them 
or drag them to the surface, where the fishermen 
often cut the cables in order to free their nets. The 
hooks of the old Newfoundland fishing boats never 
inflicted any such damage, for they were not dragged 
along the bottom, and if a hook happened to foul a 
cable, the line simply parted and the hook was lost, 
while the cable remained uninjured. 

As the steam trawlers mark wide furrows on the 
sea bottom in every direction they cannot fail to en- 
counter the cables and break them, to the great injury 
of the cable companies and their service. It has cost 
the Commercial Cable Company $100,000 to repair 
the damage caused by trawlers in three months. In 
May last there was an almost daily interruption of 
service on some one of the thirteen cables which con- 
nect America with Europe, and these interruptions 
occurred 40 miles from shore in the waters frequented 
by the trawlers. 

The cable companies demand laws prohibiting trawl- 
ing in the vicinity of their cables, and the fishermen 
complain that the cables interfere with their work 
and damage their nets. 

. » 1 » 1 m 

Death of Dr. F. A. C. Ferrlne. 
Dr. Frederic Auten Combs Perrine, well known as a 
consulting engineer and authority on electrical science, 
died in his home in Plainfield, N. J., after a long ill- 
ness. He was forty-six years old. 

Dr. Perrine was born in Manalapan, N. J., and was 
educated in the Freehold Institute. He was gradu- 
ated from Princeton in 1883, and later received a 
diploma from the scientific department. After hold- 
ing the positions of manager of the insulated wire de- 
partment of the John A. Roebling's Sons Company 
and treasurer of the Germania Electric Company he be- 
came a professor in electrical science at Leland Stan- 
ford University. From 1898 to 1900 Dr. Perrine was 
chief engineer of the Standard Electric Company of 
California, and in 1900 he was made president of the 
Stanley Electrical Manufacturing Company, in Pitts- 
field, Mass. He retired in 1904 to become a consulting 
engineer, with offices in this. city. He was editor of 
the Journal of Electricity, in San Francisco, from 
1894 to 1896, and also of Electrical Engineering, in 
Chicago, from 1896 to 1898. He wrote "Conductors for 
Distribution." 

- • « m » ♦ ■ 

The Current Supplement. 
The current Supplement, No. 1713, opens with an 
article by the English "correspondent of the Scientific 
American on the "Flip-Flap," a new amusement appa- 
ratus which was one of the sensational side shows 
at the Franco-British Exhibition. George E. Lynch 
writes on the operation of coal-cutting machinery. 
The production of high-frequency oscillations is dis- 
cussed by no less an authority than William Duddell, 
to whose indefatigable investigations we owe so much. 
Edward Hausbrand contributes an article on a new 
method of desiccation, in which he describes an appa- 
ratus which has demonstrated its efficiency in the 
condensation and desiccation without injury of milk 
and many pharmaceutical substances easily decom- 
posed by heat. Perhaps the most important article 
in the Supplement is an elaborate account of the 
Wright aeroplane, in which the construction of that 
wonderful flying machine is described in detail. Many 
illustrations elucidate the text. Monsignor Talon in a 
little work entitled "The Marvelous Story of the Tra- 
ditional Picture of Jesus," gives an interesting version 
of a tradition which dates from the time of the Apos- 
tles. The tradition is in part translated in the cur- 
ret - *- Supplement. Illustrations of early portraits of 
Christ are published. Among the minor articles maV 
be mentioned those entitled "Stereoscopic Projection," 
"Artificial Silk," "The New Map of Greenland," "Appa- 
ratus for Measuring the Heat of the Sun," and 6ur 
Losses by Fire." 
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COLOR BLINDNESS. 

To the Editor of the Scientific American: 

May I call attention to a sentence from the article 
on Color Blindness in your issue of August 15, as 
hearing on some work done hy me in the course of 
my color investigation? The sentence is as follows: 
"When you see that stream of red in the sky, what 
does he see at the same place? Something beautiful, 
no doubt, something he calls red as well as you. But 
is his red your red?" 

You further say: "These are questions which can- 
not he answered now, and perhaps science may never 
he able to do so." 

The difficulty which has hitherto blocked the way 
has been the want of a mechanical standard color 
scale correctable to color sensations in such a way 
that the sensation can be recorded in terms of com- 
mon understanding. 

The difficulty is now entirely solved by means of a 
series of graded colored glass standards, which are 
made mechanical by being brought into color accord 
with such physical color constants as definite per- 
centages of given thicknesses of potassium bichromate, 
potassium permanganate, copper sulphate, etc. Two 
feet of distilled water is suitable for the very light 
shades. 

It follows that when one gives a name to the sen- 
sation excited and matched by a given standard, it is 
at once comparable with the name and value of the 
standard itself", which has been already correlated to a 
physical color constant, and can be recovered by its 
means. 

The method of applying this system of defining a 
color sensation to the quantitative measurement of 
color blindness can be best illustrated by actual ex- 
amples. The following five have been selected as 
typical from twenty-eight cases tested in my own 
laboratory : 
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It is evident that the value of this method depends 
on the true division of the color scales, and the cor- 
relation of their unit values to physical color con- 
stants, which enables their verification in any labora- 
tory. In support of this, the international juries of 
the St. Louis Exposition in 1904 awarded a silver 
medal for the scales, and two bronze medals, one for 
pathological and the other for chemical research. 
They are also in use in over one thousand laboratories 
without their accuracy being questioned. 

Joseph W. Lovibond. 

The Color Laboratories, Salisbury, England. 

FIRE-CONTROL MASTS. 

To the Editor of the Scientific American: 

In reading naval articles in the Scientific American 
and other papers, I notice a general satisfaction and' 
pride over the fact that the United States has stolen 
a march on the other powers with respect to the new 
spiral tubular masts for fire control, which we are 
about to place on all of our ships both in commission 
and building. 

No one denies that the day of the heavy military 
mast with fighting tops is past, and that in the future 
the masts of warships are to be only for the purpose 
of signaling, and perhaps for the fire-control station. 
Also this spiral tubular basket mast, which was so 
thoroughly tested under fire on the monitor "Florida" 
(now "Tallahassee") is conceded to be a success by 
naval officers. But before we rush blindly ahead, and 
place a lot of these lattice affairs on our ships, why 
not question the policy of other powers? England 
has been using a tripod mast on her hew ships, begin- 
ning with the "Dreadnought," for two years. This 
type of mast, with one vertical and two slanting steel 
tubes, appeared, with differences as to height, on the 
old Peruvian battleship "Huascar." Now the British 
naval constructors have doomed the tripod mast, the 
last ship carrying it being the cruiser-battleship "In- 
domitable." The masts now in use will not be re- 
moved, but on all future vessels there will be only 'a 
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of our new ships, and on old ones too if any tearing 
down is to be done; and I would certainly like to 
know the reason for this spiral mast policy and the 
disadvantages, if there are any, of the British and 
Japanese type. 

Masts, like all top hamper, are at their best unde- 
sirable, but until a method is discovered of placing 
the wireless and fire-control range finders under cover 
while still commanding the entire horizon, the pole 
mast and, as I think, probable midship bridge of the 
British "St. Vincent" are infinitely superior to the 
large, costly, spiral-tubular masts of the American 
"Delaware." Harold M. Kennard. 

Brooklyn, N. Y., October 5, 1908. 

[We do not agree with our correspondent in his 
statement that a bridge amidships would afford a 
better location for the fire-control platform than an 
open-work mast of the kind used in the "Florida" 
tests. In the long-range fighting of the future, the 
gunners will aim as near as possible at the center of 
the ship, where our correspondent proposes to place 
the bridge. The lattice mast would stand more hits 
before being wrecked than a bridge built upon the 
superstructure. One shell might wreck a pole mast; 
it would take several to bring down a lattice mast. 
—Ed.] 

CURIOUS FACTS ABOUT NUMBERS. 

To the Editor of the Scientific American: 

In an article which appeared in the Scientific 
American, March 28, 1908, page C22, under the head- 
ing "Curious Facts About Numbers," quite an impor- 
tance was attached to the fact that any cube may be 
expressed as the difference between two squares. 

In two particulars the teaching (by inference) seems 
to be misleading, first, in that the article would almost 
certainly lead to the conclusion that this is a prop- 
erty of numbers which is peculiar to cubes only. This 
is not so stated, but seems to be implied. The fact is 
that any number (or all numbers) can be expressed 
by the difference between two squares, 



examples of five quantitative measurements of color blindness. 







Units of Color Depth . j Bed. 


Orange. 


Yellow. 


Green. 


Blue. 


Violet. 


Neutral Tint. 


J 

I 

< 






1 

5 
10 
15 

20 


White. 

Red or Blue, not a Yellow. 

Pink, (Jon't know. 

S Think a Pink, a shade [ 

) darker thaii pure White. 

Dirty, no color. 


White. 

j Might be Red, Green or 1 

\ Brown. . 1 

Brown or Green. 

Yellow, Green or Brown. 

Red, Green or Yellow. 


White. 

Think it Green or Yellow. 

Green or Yellow. 

Green or Yellow". 

Green or Yellow: 


Dirty White. 

Very little depth at all, 

Brown or Yellow. 

Brown. 

Brown, might be Green 


Quite White. 
Blue because like the sky. 
Blue or Purple. 
Blue or Purple. 
Blue or Purple. 


Might be Blue or Red. 
Blue or Red. 
Blue or Lake. 
Blue or Purple. 
Blue or Purple. 


Dirty. 

Light Brown. 

Gray or Light Black. 

Deep Red. 

Black. 


II 

si 


1 

5 - 
10 
15 
SO 


Yellowish. 
Yellowish. 

Bluish. 

Bluish. 
Dim Blue. 


Yellowish tinge. 

Yellow. 

Deep Yellow. 

Deep Yellow. 

Deep Yellow. 


Yellow. 

Bright Yellow. 

Deep Yellow. 

Deep Yellow. 

Deep Yellow. 


Cannot name. 
Yellowish or Bluish. 

Greenish 
Greenish, anything. 

Greenish. 


No color. 
Blue. 
Blue. 
Blue. 
Blue 


No color. 
Blue. 
Blue. 
Blue. 
Blue. 






r 

. 1 

1 


1 
5 
10 
15 
20 


Red. 

Reddish. 

Lignt Red. 

Confused Gray. 

Gray. 


Orange. 

Yellow Green. 

Yellow Green. 

Orange Green. 

Orange Red. 


Light Yellow. 
Light Yellow. 

Yellow. 

Yellow. 

Yellow. 


Green 

Reddish. 

Red. 

Confused Red. 

Confused Green. 


Blue. 

Blue. 

Light Blue. 

Blue. 

Blue. 


Violet. 

Blue. 

Deep Violet. 

Deep Violet. 

Deep Violet. 






A 

1 

1 


1 
5 
10 

15 

20 


Light Red 

Red. 

Reddish Blue. 

Red. 

So-called Red deep color. 


So-called Red. 

Reddish Orange. 

Really Red. 

Red, mere Orange. 

Yellowish. 


Really Red. 

Orange 

Yellow tinge of Orange. 

Red or Yellow. 

Pure Orange. 


Really Red. 

Really Red. 

Red. 

j So-called Red, might - | 

) be Green. | 

Red 


Light Blue. 
Blue. 
Blue. 

Blue. 

Dark Blue. 


Bluish with tinge of Re~d. 

Blue. 

Blue, unmistakably. 

Very Dark Blue. 

Blue. 






' 


1 
5 

10 

15 

20 


Pink. 
Blue or Pink. 

Blue or Pink. 

Green, 
Deep Red with Blue in it. 


Green. 
Green. 

Dark Red. 

) Dark Yellow, or Green 1 

) or, Red. j 

Orange. 


Green or Orange. 
Yellow. 

Yellow. 

Yellow. 
Yellow. 


Pink. 

Red. 
1 Yellow and Dark per- \ 
\ haps Blue. \ 

Orange or Green. 

Dark Red. 


Pink. 
Blue. 
Blue. 

Blue. 
Dark Blue. 


Blue. 
Blue. 

Blue. 

Dark Blue. 
Very Dark Blue. 
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The standards are selections from my color scales, 
and the intensities used by me are of 1, 5, 10, 15, 
and 20 unit values in the six spectrum colors 1 — red, 
orange, yellow, green, blue, and violet. These color 
depths range from a very light to the darkest 
shade. The color names on the table are of medium 
depth (about 10 units). The exact language used by 
the examinee in describing the colors submitted has 
been written in full as being of suggestive value. 

The apparatus consists of a frame with six win- 
dows, which can be filled with the color standards, 
either single, together, or in contrast at the will of 
the examiner. They should, however, never be sub- 
mitted in their order of rotation. 

The number of examples is insufficient for a scheme 
of classification, but admits a preliminary division 
into three classes, viz., normal, abnormal, and' color 
blind. 

The normal and color blind need no comment; they 
speak for themselves. The abnormal is here of two 
varieties; first, those having a faint perception, such 
as B for green, and D for red; second, those who 
cannot distinguish between two colors, but are normal 
for one of them, such as B for yellow and the whole 
five for blue and vrolet. I am now at work on a 
plan of determining which is the true sensation. 

Referring to your sunset method of illustration, the 
sunset reds or the color of any other meteorological 
phenomenon can be measured, recorded, and repro- 
dec«di 



couple of pole masts for the signals and wireless. I 
have not heard what type is to be placed on the Ger- 
man, Brazilian, and French "Dreadnoughts," but Italy 
is tio have only the pole mast, and even the Japanese 
battleships "Aki" and "Satsuma" are equipped with 
tw6 of this type. 

Now the question arises, Where is the control sta- 
tion to be located? The vessels must have a central 
fire-control station; and although I have heard noth- 
ing about this important point, I think it likely that 
a bridge will be erected running breadthwise between 
the funnels or at any commanding point on the super- 
structure.. This will, I think, serve as a station even 
better than a mast; for while it will command the 
whole horizon without interference, and be high 
enough above the water, owing to the greater free- 
board of future ships, it will not be subjected to such 
heavy fire, or be in danger of being destroyed, as it 
would if located on a mast of any kind. What, then, 
is the use of the United States spending so much 
money over this new mast, when other nations are get- 
ting the same results with a safer and cheaper type? 
The time to check this is now; not after the masts 
are built. It is as foolish as the act which authorized 
the "Mississippi" and "Idaho," obsolete before launch- 
ing, a clean waste of over $12,000,000, and now these 
two ships are to be the first to receive this lattice- 
work mast. Better leave bad enough alone, and let 
the military masts stand, than put up this expensive 
basket mast. We ought to place pole masts on all 



as 129 = 23 3 — 20 2 
132 = 34 2 — 32 2 

Second, it is misleading in that the conclusion is 
almost inevitable that the pair of squares indicated 
by the formula is the only pair whose difference is 
the cube desired. The truth is that most cubes, and 
in fact nearly all numbers, can be expressed in this 
way, by any one of several pairs of squares, 
as 129 3 = 1073345 2 — 1073344 2 
129 3 = 24983 2 — 24940 2 
I29 3 = 8385 2 — 8256= 

The explanation of the fact that any number is the 
difference , between two squares, is so simple that it 
would seem to be almost useless to give the proof. 
Probably you are acquainted with the fact. 

In the article referred to, at the conclusion of the 
argument, you state that 129 3 =16770 2 — 16512 2 . This 
is an error probably caused by failure to follow all the 
steps indicated in the formula. It should read 129 3 = 
8385 1 — 8256 2 . Frank New comb. 

Beeville, Texas, September 21, 1908. 



Remarkable changes have occurred in Morehouse's 
comet. The tail has become greatly condensed. On 
October 1 the comet was faint and without a tail. 
Yet on September 30 and October 2 it was distinctly 
visible. On the' later date the tail was broad, fan- 
shaped on one side, with three shorter tails below it. 
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THE MANUFACTURE OF INCANDESCENT GAS MANTLES. 

BY JACQUES BOTEB. 

The original Welsbach mantle was produced by in- 
cinerating a cotton or woolen fabric impregnated with 
solutions of the nitrates and acetates of lanthanum, 
yttrium, and zirconium. The inventor soon added to 
these salts the oxide of thorium, which enormously 
increases the luminosity. This invention marked a 
notable advance in the art of illumination, but the 
mantles, being mere gossamer tissues of ash, were ex- 
ceedingly fragile. In recent years many attempts have 
been made to improve the texture and composition of 
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ric of the Hella mantles is made from ramie fiber on 
knitting machines of the usual type. It comes to the 
Paris factory thoroughly washed, in lengths of 7 or 8 
inches. These are first placed in perforated jars of 
coarse earthenware, which are plunged into vats con- 
taining a solution of the nitrates of thorium and cer- 
ium, and the vats are put into an oven in which, in the 
final stage of the process, a vacuum can be established, 
in order to force the solution into the fibers. 

After impregnation the mantles are passed through 
a wringing machine composed, essentially, of two roll- 
ers covered with ebonite and soft rubber and adjusted 
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inclined plate of glass, from which a second operative 
takes them up and lays them in a porcelain dish. 

On leaving the wringer each mantle still contains 
about 5 grammes (77 grains) of the impregnating so- 
lution. It goes next to an operative who reinforces 
the upper end by brushing it with a solution of nitrate 
of zirconium, aluminium, glucinium, or magnesium. 
The reinforced mantles are laid on wooden gratings to 
dry, and are finally stretched over conical glass forms 
mounted, in groups of 20, on boards, which are placed 
in large chambers heated to 122 deg. P., where they 
remain until the mantles are completely desiccated. 




Fig. 4.— Capping machines. 



Fig. 6.— Shaping machines. 



Fig. 6.— Incinerating machine. 





Fig. 3.— Reinforcing the mantles. 
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Fig. 1.— Impregnating the mantles with collodion. Fig. 2.— Wringing the mantles to remove the excess Solution. 

THE MANUFACTURE OF INCANDESCENT GAS MANTLES. 



incandescent mantles, in order to diminish their fra- 
gility. The latest improvements in the manufacture 
of these delicate contrivances are described and illus- 
trated in this article. 

The modifications adopted by the Hella Company, of 
Paris, are designed especially to increase the strength 
of the mantles. For this purpose the top of the mantle 
is surrounded by a metallic cap, which offers great 
resistance to fracture. The result is a great increase 
in the life of the mantle. Furthermore, as the photo- 
graphs show, nearly all the operations of this new 
establishment, which controls the patents of M. Was- 
muth, are performed by machinery. The tubular fab- 



to give any desired clearance by means of a system of 
screws and spiral springs. The solution which is 
pressed out of the mantles is caught in shallow earthen 
dishes placed under the rollers, which are turned 
either by a hand crank or by power transmitted by a 
belt and wheel. The wet mantles are carried to the 
rollers by an endless belt, on which they are laid, 
snugly, by the girl attending the machine. The press- 
ing or wringing must be performed in a smooth and 
regular manner in order to prevent the formation of 
wrinkles, which would cause inequalities in strength 
and speedy fracture. As the mantles emerge from be- 
tween the rollers, on the opposite side, they fall on an 



From this stage onward the manufacture of the 
Hella mantles differs radically from the ordinary pro- 
cess. Instead of sewing the top of the mantle to a 
fiber of asbestos, for the purpose of fixing it to the 
nickel support, it is attached to a metallic mounting 
consisting of two parts, the head and the netting, both 
of which are composed of an infusible alloy. The 
mounting is attached with the aid of the "capping 
machine" shown in one of the photographs. The op- 
erative places the netting, and then the mantle, on a 
mandrel, and raises the latter until the top of the 
mantle is at the level of a set of needles which, on 
being brought together, "gather" the fabric. The heart 
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is then put on, and the mantle is clamped between 
two metal rings by pressing a lever. With this ma- 
chine one woman can cap, or mount, 2,000 mantles in 
a day of nine hours. 

The mounted mantles then go to the shaping ma- 
chine, where they are put on forms and brushed by 
revolving brushes, which stretch them uniformly and 



dipped in a trough of collodion about six feet long. 
The mantles then go to a drying room heated to about 
110 deg. F., through which they are carried on endless 
chains in a circuitous path. The journey occupies half 
an hour, and terminates at a clipper which, operated 
by a woman by means of a crank and a lever, trims the 
mantles at the bottom to the desired length. 



Mountain, about 1,000 feet high and four or five miles 
in circumference, a huge mass of granite similar to 
the Mt. Airy quarry lands, with the same scant vege- 
tation. 

The fact that these masses of stone show no ledges 
or bed planes whatever, and split readily and in 
straight lines in any direction, is taken advantage 





The die for the Washington monument, Brooklyn, in the rongh. Weight over 
60 tons. Cored out to reduce the weight. 



View of au enormous ledge, showing the seam at the bottom made by the 

"lifting process." 



press them closely to the forms, while their metallic 
heads are forced into hoods which compress and 
tighten them. 

Ten mantles at a time are lifted from the ten forms 
of the shaping machine by a rod and conveyed to the 
incinerating room, which, from the technical point of 
view, is the most interesting and original part of 
the establishment. By the employment of cams the 



During the entire process of manufacture, the Hella 
mantles are never touched by the hands of the opera- 
tives. Even after they have been trimmed, they are 
lifted with rods for conveyance to the packing room, 
where a simple machine suspends each mantle in its 
carton in such a manner that it is perfectly protected 
from shocks, and can be shipped with safety to any 
distance. In use also these mantles appear to be 

stronger and more durable 



than those 
ployed. 



hitherto em- 




THE "LIFTING PROCESS" 

IN THE QUARRYING 

OF GRANITE 

BY L. B. WARD. 

Rocky masses in great 
abundance are to be found 
in North Carolina, some of 
its mountains being al- 
most solid rock. The sec- 
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Ordinary ledges of varying thickness. 

Incinerating machine automatically 
performs several successive opera- 
tions. After the fiber of the mantle 
has been consumed by the first igni- 
tion, the head of the mantle is de- 
carbonized, and at the same time rein- 
forced by the application of a flame 
of compressed gas, which reduces the 
nitrates of thorium and cerium to 
oxides. The burning of the interior 
follows. The burners ascend and de- 
scend five times inside the mantles, 
and give them their final form. The 
tops of the mantles, which were im- 
pregnated with an additional quan- 
tity cf nitrates in the reinforcing pro- 
cess, are subjected to still another 
firing. The photograph shows, above 
the burners, a ventilator, which is lowered before the 
machine is started, so that it surrounds the burners 
and carries off all the products of combustion. The 
ventilator opens the gas cock as it descends and 
closes it as it rises. In the illustration the ventilators 
of the machines are raised, in order to show the 
interior. The entire process of incineration occupies 
about three minutes, and is applied to 20 mantles 
simultaneously. 

The incinerated mantles are impregnated with col- 
lodion, in order to make them less liable to breakage 
in packing and transportation. This process, also, is 
effected by a machine, which executes all the neces- 
sary movements by means of cams, the mantles be- 
ing supported by rods carried on endless chains and 
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of to create artificial beds to work on. Large lamina- 
tions or sheets of granite are separated from the 
mass at a single "lifting" operation, by successive use 
of powder and compressed air. 

The "lifting process" is causing much interest and 
attracting attention throughout the world. 

This process is applicable to quarries of large hori- 
zontal areas and in solid masses, and such conditions 
being almost ideal at the Mt. Airy quarries, the "lift- 
ing process" is altogether used. The tremendous ad- 
vantage afforded by "lifting" can . be readily under- 
stood, as by means of a "lift" granite of any desired 
area and of definite thickness can be made available 
for surface work and drilling. 

The largest stone required for any possible con- 
struction could be produced thus; the weight of the 
larger stones now produced has to be reduced to the 
capacity of the largest equipment furnished by the 
railroads, by coring. 

At the central power station in the quarries are 
two huge water-tube boilers, each of 210 horse-power. 
These supply steam to the air com- 
pressor, which has a capacity of 2,000 
cubic feet of free air per minute. This 
air is conducted by six-inch pipe lines 
running the entire length of the quar- 
ries. Lead lines distributing it to all 
parts of the quarries, make it avail- 
able at all points for "lifting," as well 
as for use with pneumatic tools. 

In the center of the area to be lifted, 
a drill hole two or three inches in 
diameter. is sunk six or eight feet in 
depth (.according to the required thick- 
ness of the stone). The bottom of the 
drill hole is enlarged into a pocket by 
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A common form of ledge. 



tion of country at and 
around the vicinity of Mt. 
Airy is composed almost 
entirely of these rock 
masses. The Mt. Airy 
quarries are situated on a 
hill many acres in area, 
very gradual in slope and 
practically bare of vegeta- 
tion, composed of a solid, 
homogeneous mass of mod- 
erately hard granite, 
which shows no ledges or 
bed planes whatever. Near 
these quarries is Stone 




A "Hit" bein? split and drilled into required widths and lengths. 
THE "LIFTING PROCESS" IN THE QUARRYING OF GRANITE. 
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exploding a half stick of dynamite; a handful of pow- 
der is then exploded in the pocket thus formed. This 
starts a horizontal crack or cleavage across the 
greater diameter. The charges of powder are now 
increased in size, and are exploded in the cavity, the 
drill hole heing plugged at every hlast to confine the 
gases and cause constant force upon the stone, until 
the crack has extended 75 or 100 feet in all directions 
from the lift hole. A pipe is then cemented into the 
hole, and connected with the air pipe line of the air 
compressor hy means of a globe valve, and is used 
gradually to admit compressed air at between 70 and 
80 pounds pressure until the crack or cleavage extends 
until it becomes visible in a thin edge out on the 
hillside. 

Sheets of several acres and of any required thick- 
ness can be so "lifted," thus affording a bed plane to 
which quarrymen can work, drilling and splitting the 
stone into proper sizes for the purposes required. 

It can readily be seen that a great deal of time, 
labor, and expense are saved by this unique process. 
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THE HEAVENS IN NOVEMBER. 

BY HENRY NOBBIS RUSSELL, PH.D. 

Morehouse's comet, which at the time of writing is 
visible with the naked eye, and conspicuous in a field- 
glass, will continue in 
sight throughout Novem- 
ber, though diminishing 
somewhat in brightness as 
it recedes from us. Its 
apparent path is almost 
directly southward, 
through Lyra and Aquila. 
On October 25 it is close 
to the star 7 Lyrse, on 
November 7 near J Aquilse, 
end on November 30 near 
X Aquilse. These three 
stars are shown on our 
map, and with their aid it 
will be easy to find the 
comet. 

At present it shows a 
nebulous head, without 
any well-defined nucleus, 
and a long, nearly straight 
tail, brighter in compari- 
son with the head than is 
usually the case. At least 
this was its telescopic ap- 
pearance two nights ago. 
Last night (October 15) 
the tail was conspicuously 
distorted and bent. Wheth- 
er this remarkable change 
is due to some change in 
the emission of the fine 
particles of which the tail 
is composed, or to inter- 
ference with their motion 
after leaving the head, or 
some such thing as colli- 
sion with a swarm of me- 
ttors, no one can say yet. 

It is to be hoped that 
many photographs of the 
comet will be obtained at 
this interesting time, for 
their study may help us to 
explain these strange phe- 
nomena. 

The comet is still ap- 
proaching the sun, and if 
it follows the usual be- 
havior of such objects, we 

may expect that its tail will increase in length and 
brightness. It will be well worth the careful study 
of both the amateur and professional astronomer as 
long as it remains visible in our skies. 

By the end of December it will be apparently very 
near the sun. Indeed, it will very nearly pass behind 
it about January 1, and after that date it will be 
visible only in the southern hemisphere, where it will 
probably be observable for some time. 

THE HEAVENS. 

The great square of Pegasus, whose acquaintance 
we made last month, is now almost overhead. Its 
western side points downward toward the bright star 
Pomalhaut, far below, near the southern horizon. On 
the way we pass by Aquarius, west of which is Capri- 
cornus, with its pretty double star a. The eastern 
side of the square, carried down, but not so far, points 
out the planet Saturn, which is in Pisces only a few 
degrees from the vernal equinox, the point from 
which the right ascensions of all the stars in the sky 
are measured. 

Below Saturn, about as far again, in the same line, 
is an isolated star of the second magnitude, /3 Ceti. 
The rest of the constellation to which it belongs may 
be identified upon the map. The variable Mira has 
now passed maximum, but is still. visible to the naked 



eye, though fading steadily. In the east the forerun- 
ners of the winter constellations are in sight. Taurus 
is pretty well up. The cluster of the Pleiades, and 
the more extensive group of the Hyades, which in- 
cludes the bright star Aldebaran and the V-shaped 
group near it, once identified, cannot be mistaken. 

To the left of Taurus is Auriga, with the very 
bright yellow star Capella. Below these Orion and 
Gemini are rising, and above them are Perseus and 
Aries. Andromeda is still higher, and the great 
nebula (shown on the map) is almost exactly over- 
head — not the most convenient place for. observation, 
though theoretically the best. 

Cassiopeia and Cepheus are between the pole and 
the zenith. Ursa Minor and Draco are below the pole 
on the left, and the Great Dipper lies close along the 
northern horizon. 

In the west Cygnus is high up, with Lyra below it, 
and Hercules setting in the northwest. Farther south 
is Aquila, with the small groups of Delphinus and 
Sagitta above it. This is at present the most inter- 
esting region of the sky, for it is here that we may 
look for the comet — as already described. 

THE PLANETS. 

Mercury is morning star in Virgo and is well placed 
for observation around the time of his greatest elonga- 



TIIE MOON. 

First quarter occurs at 9 A. M. on the 1st, full moon 
at 3 A. M. on the 8th, last quarter at 7 P. M. on the 
15th, new moon at 5 P. M. on the 23d, and first quar- 
ter again at 5 P. M. on the 30th. The moon is nearest 
us on the 4th and farthest off on the 16th.' She is 
in conjunction with Saturn on the 4th, Neptune on 
the 12th, Jupiter on the 17th, Venus and Mars on the 
20th, Mercury on the 22d, and Uranus on the 26th. 

It may be added that the Leonid meteor shower is 
due as usual on the mornings of . November 15 or 
thereabout. But there is no reason to expect much 
of a display this year, so it will not be worth sitting 
up to see. 

Princeton University Observatory. 
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.At 9% o'clock; November 30. 

NIGHT SKY: OCTOBER AND NOVEMBER 

tion on the 13th. At this time he rises about 5 A. M. 
and is well clear of the horizon before dawn. The 
bright star Spica is about 10 deg. west of the planet, 
arid rises forty minutes earlier; but Mercury is much 
the brighter of the two, and may be distinguished by 
this, as well as by his position. 

Venus is also a morning star, and in Virgo, but 
rises earlier, not far from 3:30 A. M. She is now 
more than 100 million miles from the earth, but is 
still brighter than anything else in the sky. 

Mars is likewise a morning star and is not far from 
Venus. She is moving eastward faster than he, and 
on the 30th she overtakes him, and passes north of 
him, distant little more than one degree. 

Jupiter is in the morning sky too, but rises earlier 
than the others — about 1 A. M. in the middle of the 
month. 

Saturn alone of the conspicuous planets appears in 
the evening sky. He is in Aquarius, and comes to 
the meridian about 9:30 P. M. on the 1st and 7:30 
on the 30th. 

Uranus is in Sagittarius, too far south and too 
near the sun to be observed, though technically he 
would be called an "evening star." Neptune, which 
is in Gemini, comes to the meridian about 3 A. M. 
and may be observed in the morning. 



THE YUMA IRRIGATION DAM. 

BY DAY ALLEN WILLEY. 

Within the next year, one of the most notable pro- 
jects connected with the reclamation of arid lands in 
the Southwest will probably be entirely completed. 
While the work includes the storage of water on a 
large scale, and its distribution by means of irrigat- 
ing canals, the extraordinary difficulties encountered 
by the engineers in building the necessary dam and in 
restraining the rivers in the vicinity, have made the 

undertaking unique among 
the irrigation enterprises. 
In a recent issue, a fea- 
ture of the Yuma project 
as it is termed was de- 
scribed in the extensive 
levee work required to con- 
fine the channels of the 
Gila and the Colorado riv- 
ers during high water, to 
prevent the reservoirs and 
canals from overflowing 
during floods, also to check 
the movement of sediment 
carried in such enormous 
quantities when the 
streams are at high-water 
mark. The formation of 
the embankments by 
means of abatis made from 
young trees and brush- 
wood holding the earth 
embankments, also the 
jetty system for retarding 
the flow of the water, were 
detailed and illustrated. 
Another problem necessary 
to be solved, however, was 
how to create a permanent 
reservoir of sufficient size 
for irrigation purposes, 
strong enough to resist 
flood action, and so con- 
structed that it would not 
be shallowed or filled with 
the sediment. The great 
variation of the volume of 
water in the Colorado and 
the depth of the mud and 
other detritus on its bot- 
tom above rock strata add- 
ed to the difficulty. A dam 
across the river was essen- 
tial, but the question, was 
how to build it so that it 
would not be washed out, 
or at least partly demol- 
ished. Could it be erect- 
ed on a solid foundation, 
and could its ends be se- 
curely anchored in the formation on either side? 

Preliminary surveys for the general project were 
made early in 1904. Several different locations were 
also examined to determine the best . place for this 
structure, and a search was made for. bedrock with 
diamondrcore drilling machinery, at all possible dam 
sites between Yuma and Picacho.' As a result of these 
explorations, the Laguna weir site was selected as the 
most desirable one for the construction of a weir to 
serve the lands near Yuma, a high dam and high-line 
canal being considered impossible. The type of weir 
selected is one that has been tried during the last 
fifty years at numerous places in India and Egypt 
under similar conditions, three dams having been con- 
structed on the Nile River within the past fifteen 
years, on practically this same plan, all having served 
their purpose efficiently and being in operation to- 
day. This type of weir consists of a loose rock struc- 
ture with a paving of stones 1%: feet in thickness on 
the downstream slope, the structure being tied to- 
gether with three parallel walls of steel and concrete 
run longitudinally between the granite abutments on 
the two sides of the river, the entire structure being 
further made secure by an apron of loose rock pitching 
10 feet in thickness and 50 feet in width at the lower 
toe of the dam below the sloping pavement. The 
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height of this weir^was to be 19 feet above low water, 
and the slope of the downstream side 12 feet hori- 
zontal to 1 foot vertical, with 50-foot apron below. The 
design called for the upper core, wall of concrete to 
rest upon a row of sheet piling driven into the bed 
of the river. 

The handling of the silt of the Colorado is one of 
the most difficult features of this undertaking. It is 
known that its amount is very large. The river is on 
a grade of approximately one foot to the mile above 
the Laguna weir site, so that this weir will make a 
settling basin of relatively quiet water approximately 
ten miles in length above it. At each end of the 
weir, and constructed in solid granite rock, is a sluice- 
way 200 feet wide excavated to the depth of low water 
in the river. These sluiceways are closed by large 
gates operated by hydraulic machinery. The diver- 
sion canals for irrigation take their water above these 
gates from the sides of the sluiceways. The area of 
the sluiceways being so great, the water movement to- 
ward the canal is slow, and most of the sediment is 
deposited. It is estimated that the capacity of the 
sluice gates will be approximately 20,000 cubic feet 
per second each. This great volume of water passing 
through the sluiceways when the gates are open, will 



The headworks as designed are of rock, concrete, 
or steel, with the exception of the sheet piling, which 
is driven entirely below the water level, and so will 
not decay. Every portion of the weir is of what is 
known as permanent construction. 

The accompanying photographs show the enormous 
proportions of the Laguna dam and the variety of 
work required in the preparation of the foundation and 
later construction. While 4,780 feet, or nearly a mile, 
in length, its width is especially noticeable, the maxi- 
mum dimension being no less than 272 feet, although 
the height as stated is but 19 feet. These proportions 
are necessary, however, because of the great force of 
the flood current, and to prevent the water from forc- 
ing its way beneath the dam and thus undermining it. 

The capacity of the canals at their intakes is 1,200 
cubic feet per second on the Arizona side, and 200 
cubic feet per second on the California side. The 
amount of the silt that would be daily delivered into 
the Arizona canal, if diversion were made directly 
from the structure, would approximate 17,000 cubic 
yards of wet mud by volume. 

Careful study was made of the existing canals in 
the vicinity of Yuma and Imperial, to determine the 
shape that they naturally assume, and the roughness 



water in the ground bo near the surface, it was con- 
sidered necessary, for their permanent safe irrigation, 
to supply a drainage system. A main drainage canal 
has been designed to run through the central portion 
of the areas to be irrigated, and when possible the 
natural drainage lines Of the country have been 
utilized, deepening them with a stream dredger to 
such depth that they will carry off the water return- 
ing from irrigation or seeping through the levees 
during the high-water stage of the river. When lands 
in any district tend to become alkaline they may be 
connected, by means of local drainage canals, with 
this main drain, and in this manner they can be kept 
free from alkali by holding down the level of the 
ground water. During the greater portion of the 
year, when the river is low, this drainage water is 
discharged into the stream; but when the river is. in 
flood, its elevation is such as to prevent the discharge 
into it from the drains. A pumping plant has, there- 
fore, been designed to lift the drainage waters from 
the levees during the flood period of the river to pre- 
vent the lands becoming waterlogged. 

The. total cost of the works will be about $3,000,000, 
but they will irrigate 100,000 acres all told by means 
of 26 miles of main canals and 13S miles of laterals. 




Dam partly completed. Vote top of core wall, and, in right foreground, the stone paving. 

THE YUMA IBBIGATION DAM. 



carry out with it the sediment deposited above the in- 
take of the canals. The ordinary low-stage flow of the 
Colorado River is from 3,000 to 4,000 cubic feet per 
second, so the capacity of each of these sluiceways 
will be about five times the low-water flow of the 
river. The figures are given for purposes of com- 
parison only. 

As the result of a number of experiments, it has 
been found that the principal quantity of silt is car- 
ried along near the bottom of the river, and that the 
surface water is relatively free from sediment. It 
was planned, therefore, to take the water into the 
canals by a skimming process over a long row of flash- 
boards, so that the entire capacity of the canal can be 
furnished by drawing but one foot in depth of water 
from the surface of the river. As a still further pre- 
caution, it was decided to construct the first 3,000 feet 
of canal on each side of" the river of such size that 
the movement of water through it will be slower 
than : one fd"ot per second. These settling basins, as 
they are called, will be either excavated from granite, 
or, where the section is in earth, they will be paved. 
At the lower, jend of the settling basins, gates were 
planned to discharge into the river, so that the water 
could be drawn down to the level of the stream. 



of the bottom and sides, which tends to retard the 
velocity. Based upon these data, the new canals have 
been so designed as to carry water at a higher ve- 
locity throughout than will be found in the settling 
basins above their head, and at such velocity as 
will permit of a minimum loss by seepage and evapor- 
ation. The gates and drops of these canals and the 
Yuma bridges are steel concrete structures. One of 
the most difficult problems in connection with this 
project was the crossing of the Gila River. It was 
considered necessary to make this perfectly safe, and 
for this purpose a structure was designed that crossed 
beneath the bed of the river, the top . several feet be- 
low the lowest point of the stream bed.' This struc- 
ture is of steel and concrete, and some 3,000 feet in 
length. 

The shape of levee adopted was one that has been 
developed by years of experience along the Mississippi 
River. It has a slope of three feet horizontal to one 
foot vertical on the water side, it is eight feet wide 
on top, and built five feet above the highest water 
marks of the year 1903. These levees are 4,000 feet 
apart (one on each side) along the Colorado River, 
and 3,200 feet apart along the Gila River. 

Because the lands are so flat, and the level of the 



The most interesting feature, however, from an engi- 
neering point of view is the successful control of a 
stream whose volume of water may rise and fall to 
the extent of thirty feet in a week, flowing through 
a channel of soft silt which it has been accumulating 
for centuries. 

«in» 

Cement from Blast-furnace Slag. 
An invention which should have far-reaching effect 
upon the Portland cement industry, and which inci- 
dentally will enable a hitherto useless product to be 
turned to commercial advantage, has recently been per- 
fected by Mr. Sherard Cowper-Coles, the well-known 
English electro-metallurgist. This invention consists 
of the direct production of cement from blast-furnace 
slag. The latter is taken when still molten as it is- 
sues from the furnace, and conducted to an electric 
furnace, where its temperature is further increased. 
During this period a predetermined quantity of chalk 
is added to the slag, and the whole then subjected to 
electrolysis, which brings about certain reactions pro- 
ducing a Pdrtland cement equal in strength and quality 
to the best grades obtained by the existing methods, 
at a very small cost as compared with the generally 
adopted process and in practically one operation. 
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RECENTLY PATENTED INVENTIONS. 

The Inventions described in tHis De- 
partment -were Patented through the 
Scientific American Patent Agency. 

Electrical Devices. 

AUTOMATIC FIRE-ALARM TRIP. — F. A. 
Kehl and A. F. Weight, Tacoma, Wash. The 
device is designed to put into operation a fire- 
alarm box by pulling down its operating lever 
whenever an electric circuit Is closed to the 
electromagnetic devices forming part of the 
invention. It is designed more especially to 
be used in connection with sprinkling systems 
and such fire protection systems as are em- 
ployed in large factories where it Is important 
that the fire department shall be apprised of 
the fire at the earliest possible moment in ad- 
dition to the protection afforded by the sprink- 
ling system. 

ELECTRIC BURGLAR ALARM.— S. B. 
Hess, New York, N. T. The invention relates 
to an improved alarm which is sounded when- 
ever a person attempts to break into a room 
through the windows, doors, and transoms, 
or if he attempts to interfere with the alarm 
bell. The bell will continue ringing until a 
person knowing the particular combination and 
possessing a proper switch key arrives to 
stop it. 

Of General Interest. 

POST HINGE FOR WATER CLOSET 
SEATS, COVEr.S AND THE LIKE. — G. A. 
Geary, New York, N. Y. The invention pro- 
vides an improved post hii.ge for water closet 
seats, covers and like articles, arranged to 
hold the seat normally in a raised position. 
The construction allows of swinging the seat 
or cover to a closed position, but will return 
it to normal position when released. 

WINDOW. — W. J. Scmmerbell, Chicago, 
111. The frame of this window is constructed 
of a number of layers of material, an outer 
and an Inner layer of fireproof material, pre- 
ferably hard asbestos board, and an inter- 
mediate layer of reinforcing, ordinarily sheet 
metal, the whole being seeured together by 
bolts with the nuts located on the inside. 

PNEUMATIC CUSHION INSOLE.— W. L. 
Gordon, Deal, N. J. This pneumatic insole 



Automobiles, supplemental hood for, C. L. 

Hobbs 901,616 

Automobilists and chauffeurs, head covering 

for, C. N. Bruzaud 901,320 

Awning reflector screen, J. N. Lapres...... 901,715 

Baling press, hay, H. M. Tallman 901,849 

Band cutter and feeder, H. H. Bockelman. 901,674 
Barrels, machine for finishing the packing 

of, Vogt & Storck 901,753 

Basin and trap, catch, J. R. Williams 901,859 

Baths, combined descending shower and 
shampoo fixture for shower, W. G. 

Newton 901,728 

Eateries, switch for charging and discharg- 
ing storage, J. H. Cormlck 901,423 

Batteries, switch for charging and discharg- 
ing storage, A. G. Wilson 901,509 

Battery. See Primary battery. 

Bearing for shafts, spindles, etc., A. H. 

Reid 901,374 

Bed, metal, O. Rudd 901,482 

Bed spring, N. K. Billow SSJ'SiS 

Beet unloader, S. M. Thornton 901,862 

Bicycle fork, spring, Hoag & Kittle 9°1,447 

Binder, loose leaf, F. B. Jordan 901,347 

Binder, loose leaf, C. R. Nelson 901,549 

Bleaching fats, oils, resins, waxes, and 

the like, K. Ludecke 901,718 

Boiler hanger, T. C. Best.. ^I'ilt 

Bolt locking device, J. L. Stoffer 901,563 

Book or pad, manifold copy, W. C. Metzger 901,935 

Bottle closer, milk, P. Buckhalter S01,77T 

Bottle drying machine, Utard & Glmonet.. 901,757 
Bottles, effecting the closure of, C. R. 

Schmidt 901,651 

Box lid holder, G. M. Link 901,920 

Box press and box-making apparatus, com- 
bine d R. H. Bowman - 901,676 

Box sanding machine, Palmer & Carlson... 901,367 
Boxes, machine for punching and trimming 

metal stay strips for, R. B. Lewis 901,358 

Brace, A. B. Smith 901,395 

Brake, W. H. Mitchell 901,633 

Brake head, Bowman & Harmeyer 901,872 

Brake mechanism, A. Balloco 901,670 

Brake wheel, D. J. Montambo 901,634 

Bread, cake, and pie lifter, F. A. & S. L. 

Bennett 901,671 

Brick and tile cutting machine, W. R. Cun- 
ningham 901,691 

Brick machines, expressing screw or auger 

for, H. Neltzel 901,819 

Brush case, tooth, R. Sewell 901,841 

Brush handle, P. A. Pines.. 901,736 

Brush kit, blacking, S. W. Emory 901,600 

Brush, tooth, R. R. Ringer 901,835 

Buffing machine, S. W. Ladd 901,933 

Building block, hollow, J. B. Rettlg 901,833 

Burglar alarm. P. T. Keefe 901,349 

Burial robe, H. T. Loomls 901,457 

Burner, W. H. Damon 901,788 

Button blank conveying and distributing 

machine, I. De Franeisei 901,893 

Button pencil holder, B. D. Conklin 901,886 

Cabinet, seed, T. A. Bateman 901,868 

Cabinet top, sliding, J. W. Connaty 901,887 

Cable or ron» guide, Blzy & Anderson 907,794 

Cable suppoi E. A. Hawkins 901.706 

Calculating machine, B. Schuster 901,748 

Calendar stand. J. W. Tatum 901,754 

Camphor, maki — , J. Hertkorn 901,708 

Can cap, solder carrying, J. J. Rlghy 901,375 

Can filling machine, G. B. Chamberlain 901,420 

Can fluxing machine, C. H. Ayars 901,867 

Can opener, S. T. Allen 901,412 

Can opener, Winfleld & Senn 901,510 

Can testing device, C. W. Sleeper 901,393 



designed to provide a good cushioning effect Car coupling, O. iL . Albertson.". SSJ'fS? 

Car door, grain, Gerdes & Wilken 901,531 

Car for sticky materials, dumping, M. Oren- 

steln 901,643 

Car, freight, J. S. Andrews i . . . 901,413 

Car, passenger, S. M. Curwen 901,786 

Car, passenger, Smith & Curwen 901,787 

Car, passenger, H. Howson 901,902,901,903 

Car signal, J. H. Brady 901,586 

Car step, folding, H. Miller 901,632 

Car transfer, automatic, E. M. Scovllle 901,488 

Car wheel, Rutherford & Alford 901,650 

Cars, chock attachment for, J. A. MeCon- 

nell 901,815 

Carbureter, T. Howell 901,345 



at the heel and operates at the same time to- 
ventilate the forward portion of the shoe. 
When pressure. Is brought to bear upon the 
heel air is forced forward under the toe of 
the insole. 

Heating and Lighting. 

DEVICE. FOR CREATING A CENTRAL 
DRAFT FOR FIREBOXES.— G. F. Panne- 



T.iir«,u Sf Tmila Mich The nnrnosp of thiq Cardboard box. O. H. Davis 901,695 

BAKER, fet. Louis, Mich. ine purpose 01 ""S carriage runner, child's, H..B. Van Vllet.. 901,500 

invention is to provide an attachment for the Carrier, L. C. Browning 901,318 

fireho*e« of stoves furnaces erates etc which Catamenlal sack support, H. M. Richards.. 901,742 

nreDOies ot stoves, iurnaces, grates, etc., wmcr. Cement Wock machlne G L . R^d ..901,740 

will operate to create a draft within the body 

of the fuel whereby the latter will be com- 



pletely consumed, and the heat will be thrown 
from the center of the stove outwardly to the 



Centrifugal machine, C. D. Bhret 901,329 

Ceramic mass and manufacturing pottery, 

producinr: a new, H. Eisenlohr , .... 901,599 

Chaff separator, Clymans & Flautt -. 901,883 

Chain, J. M. Dodge 901,789 

Chair back adjustment, J. Salomon 901,559 

Chair lock, G. E. Searing 901,561 

Chair or swing seat, L. C. Bullock, Jr 901,321 

Check, R. M. Scotford 901,838 

Chromates, making, W. T. Gibbs 910,436 

Churn, D. Hamilton ,...:.. 901,808 

Churn, rotary, S. J. Smith ' 901,492 

Cigar machines, bunch shaping, .compress- 
ing, ' and conveying mechanism for, J. 

D. Lacroix t.. 901,625 

Circuit breaker, Hewlett & Button 901,614 

Circuit controlling devices, operating means 

for, J. K. Lux. • 901,630 



Machines and Mechanical Devices. 

CLUTCH. — F. M. Nichols, Chillicothe, Ohio. 
This invention is an improvement in clutches, 
consisting of a" construction which is easy to 
operate and which can readily tfe moyed into 
and out of the clutched position. The opera, 
tion of the device is aided by the provision I Clamp. ' See Jar clamp. 

nf antl friction mechanism Gimp, H. A. Thompson .901,925 

or ann-inction mecnamsm. Clevis, plow, J. F. Cassman 901,780 

AGITATOR !fOR ; WASHING MACHINES. Clock alarm, WE. Porter ........ . <£1<T87. 

■ „ _, ■ ,- . _> .. _ _,. , Closet cistern, automatic, J. H. Brady 901,587 

— J. St. C. James, Hi&watha, Kans. The agl- cloth cutting machine base, I. B. Gury 901,439 

tator consists of several cone-shaped hollow I Clothing support, ,W. Seydel..... .....901,652 

... _ • . .. . ■ » -_ J -' „,.„,, I Clover bnncher bottom, J. K. Sharp?, Jr... 9 0)191 

bodies open at their outer ends and connected clutch, L. Wlrtz..... 901,408 

together at their smaller or inner ends. These [ Clutch' centering mechanism, F. Niessner.^. 90L729 
are attached to a shaft which is so mounted 
that it may be rotated and lifted or lowered 
at will. In operation, as the agitator is low- 
ered the water is moved toward the center of 
the tub, and when the agitator is lifted the 
water returns to the periphery of the tub. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 20, 1908, 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents..] 



Account system, H. Wllke .-...901,507 

Accounting system, B. C. Albree 901,579 

Acids, producing hydroxy-fatty, G. Imbert. 901,905 

Adjustable bracket, I. Filson 901,700 

Advertising bill hook, W. Hornlch, Jr 901,901 

Agricultural tractors or the like, anchoring 

device for, J. B. W. Fillet 901,799 

Airbrake, J. F. McBlroy ... 901,923 

Air compressor, H. J. Horstmann 901,344 

Air compressor, T. O. Perry 901,555 



Clutch mechanism for reverse gearing, H. 

A. ffitle 901,854 

Coating machine, M. A. Smith 901,749 

Cock, stop, L. Jones ...901,621 

Coin receptacles, locking mechanism for, 

W. H. Woolums 901 ,409 

Color combinations, device for obtaining, R. 

A. Simpkln 901,655 

Colter, plow, H. H. Wachter 901,759 

Column, J. Lally 901,453 

Concentrating tables, head motion for, S. 

H. Boylan 901 ,585 

Concrete block machine. A. Pierce 901,825 

Concrete construction, M. "B. Fenner 901,798 

Concrete mixer, A. R- Hannaford 901,340 

Concrete post, metal reinforced, L. J. 

Husted 901,449 

Concrete railway tie, W. B. Westbrook.. 901,403 

Condenser, E. Thomson 901,498 

Condenser, surface, Harris & Anderson 901,809 

Condensing and feed water heating plant, 

steam, R. Schneider, reissue 12,868 

Confectionery and valentine box, combina- 
tion, H. Rlchter : 901,476 

Coop, poultry, R. L. Widney 901,406 

Corn sheller, Ludington & Olmsted 901,463 

Cornice-making machine, E. McMahon 901,364 

Cotton picker, G. W. & J. H. Jackson 901,619 

Couplings, uncoupling mechanism for cen- 
tral buffer claw, L. Sr., and L. 

Scheib, Jr 901,560 

Cranberry picker, D. B. Ravmond 901,373 

Crayon sharpener, S. Kann 901,622 

Crib. F. W. 1. Kreisel 901,917 

Cultivator, E. Baumgartner 901,938 

Cultivator, beet, I. Schuckman 901,387 

Cultivator replanting attachment, G. S. 

Tuggle :.. 901,566 

Culvert, C. E. Glasspoole ...901,702,901.703 

Culvert, corrugated metal, C. D. Vorls 901,569 

Cutters and other rotary apnaratus. protect- 
ing arrangement for, P. G. C. Lund- 
berg 901 .458 

Cutting tool. W. C. Poole 901,556 

Cylinder Jacket, Plckop & Mills 901,369 

Damper, J. C. F. Schafer 901.485 

Damper, stovepipe, A. Ohnemus 901.642 

Derrick, A. G. A. Schmidt 901 ,3»6 

J. McMyler 901 .461 



Air compressor, multiple stage, J. G. Ley- 

ner 901,539 Derrick! . ,,,-,„, 

Air self-coupling, B. F. Sweeney 901,660 Dish drying rack, L. M. Schomber'. '.'.'.'..'. '.'.'. 901I747 

Aluminium solder, W. H. Finfrock 901,607 Disnlav rack, M. Mayer 901721 

Amusement device, C. I. Enochs 901,a30 Distilling device, water. J. R. Perry!!".!! 90l!645 

Amusement device, P. W. Fuller 901,435 Door check. Reed & Chapman 901832 

Animal dipping device, E. F. & J. A. Door fastener, sliding. E Carlson 901419 

Kolosick 901,623 Door holder. ,T. a Winn 901.511 

Automobile, F. A. Stephens 901,493 Dovetailine machine, A. Lasanee 901.454 

Automobile wheels, anti-skldding and slip- 'Draft apnilance. F A Goiilng .. 901701 

ping attachment for, H. H. Chandler.. 901,591 Drill press gearing, S. J. Morgan 90l'635 



Drying kiln, T. C. Morris 901,811 

Drying machine, Allsop & Sibson 901,769 

Dye and making same, gallocyanin, A. 

Steiner 901,657 

Dye and making same, yellow azo, M. Bon- 

iger 901,675 

Dyestuffs, making concentrated liquid, 

Schmidt & Schwab 901,746 

Dyestuffs, printing sulfurized, M. Gruu- 

baum 901,705 

Eaves troughs, machine for forming, A. 

McKenzie 901,637 

Egg carrier, W. W. ..erlich, Jr 901,639 

Egg scouring machine, E. M. & W. W. 

B.ies .. ! 901,774 

Electric alarm and light, combined, W. A. 

Lindsey 901,540 

Electric apparatus, vapor, L. E. Dempster. . 901,427 
Electric apparatus, vapor, W. R. Whitney.. 901,506 
Electric current machinery, alternating, A. 

Heyland 901,341 

Electric heater and drier, G. N. Blanchard. 901,871 
Electric lighting system, automatic, C. J. 

Gardeen 901,336 

Electric machine, dynamo, A. L. Hadley... 901,440 
Electric protective apparatus, C. A. Rolfe.. 901,479 
Electric resistance conductor, J. T. H. 

Dempster 901,428 

Electric tension regulator, electromechan- 
ical, J. M. C. Herrgott 901,613 

Electrical accumulator, C. Busch 901,322 

Eleotrical conductors, connector for, F. B. 

Cook 901,422 

Electrically controlled switch, A. S. Cubitt. 901,424 

Electrode, carbon, J. T. Szek 901,497 

Electrolyte, A. Van Winkle 901,758 

Electroplating apparatus, Van Winkle & 

Daniels 901,399 

Elevator and mine cage safety brake, A. 

Barbieux 901,314 

Engine. See Gas engine. 
Engine frames and pump cylinders, inter- 
mediate head for, A. Russell 901,837 

Engine unit, reversible explosive rotary, W. 

E. Pearson 901,554 

Engines, striking pin for piston hammer 

rock drilling, J. G. Leyner 901,538 

Envelop, O. E. Lewis 901,357 

Equalizing mechanism, F. Mueller 901,360 

Excavator, T. Fenwlck 901,431 

Explosive compounds, producing high, P. 

Wheeler 901,504 

Eyeglass hook, G. W. Wells.... 901,573 

Fan, disk ventilating, D. P. Gosllne 901,337 

Fare box, E. S. Bucknam 901,778 

Fare Indicator, P. Richert 901,558 

Farm gate, J. D. Rogers 901,648 

Fat cutting machine, C. A. Krabill 901,624 

Feeding device, stock, H. Jenkins 901,620 

Fence stretcher, wire, C. L. Davis 901,891 

Fern dish or display receptacle, V. P. Tom- 

mins 901 ,661 

File, card, S. T. Walton 901,856 

File or similar instrument, nail, E. Ruett- 

gers 901,743 

Filter, oil, W. F. Bousman 901,418 

Finger ring, J. E. Fitzgerald 901,333 

Fire cracker, I. M. Bond .-f. 901,317 

Fire engines, emergency cistern for, E. 

O'SuIlivan 901,733 

Fish scaling device, M. W. Grosser 901,805 

Fishing reel, C. H. Gaskins 901,609 

Flakes, coated, F. Lauhbff 901,455 

Fluid pressure motor, E. P. Nicholson..... 901,550 
Flush tank, antlfreezlng, A. W. Oberlies... 901,731 

Flute. D. Julllot 901,913 

Flying machine, H. B. Schiller 901,486 

Folding carrier, C. F. Williams 901,858 

Folding chair, automatic, C. O. Austin 901,581 

Food products, making cereal, C. H. Rich- 

srds 901,647 

Fruit picker, H. Corrigan 901,594 

Fuel, artificial, G. W. Herbeln 901,707 

Fur nail picking machine, A. Dioszeghy. . .- 901,697 
Furnaces, hot-air distributing device for, 

J. L. Murphy 901,814 

Furniture, combined device for supporting 

and leveling, J. N. Mclntire 901,636 

Fuse holder, B. D. Horton 901,448 

Garment clasp or holder, L. A. McStay 901,818 

Gas burner, atmospheric, T. J. Lltle, Jr... 901,934 
Gas burner for lighting and heating pur- 
poses, . G. Detsinyi 901,598 

Gas engine, A. Schief erstein 901,745 

Gas furnace or coke oven, H. Koopers 901,351 

Gas generator, acetylene, F. c. Nickel..... 901,640 

Gas producer, R. L. Morgan... 901,359 

Gas producer, L. C. Parker 901,823 

Gaseous liquids, pressure reducer for, H. A. 

Reed 901,741 

Gate construction, W.'H. Ansted 901,865 

Gearing, planetary, A. P. Brush... 901,618 

Gearing, power transmission, G. L. Butlin. . 901,590 

Gearing, reverse, H. A. Turtle 901,664 

Gearing, variable speed, A, Loitron... 901,456 

Glass feeding apparatus for tanks, pots, and 

similar receptacles, G. E. Cleveland... 901,881 

Glass receptacle, W. C. Schiilze 801,388 

Glass sheets, apparatus ' for- forming, .X>. J. 

Murnane ". 901,725 

Glass sheets or plates„ apparatus for the 

manufacture of, E. Fourcault 901,800 

Goggles, F. M. Stevln 901,394 

Grader, drag, and harrow, combined road, 

H. D. Guffey - 901,806 

Gradient instrument. C. B. Crim 901,888 

Graphophone stop, J. W. Jones ..;,... 901,910 

Grass or weed exterminator, quack, A.- G. 

Hamm 901,533 

Grate, rocking, P. Cameron 901,876 

Grave attachment, G. H. Willcms 901.407 

Grease cup, Brown & Sprink 901,679 

Grinding machine, A. Johnston ......... 901,909 

Grinding mill, D. S. Anthony 901,770 

Guns with recoiling barrels, foundation for, 

K. Voller 901,401 

Hair roll, J. Wilcox 901,763 

Hammers, friction board for drop forging, 

J. A. Burger 901,779 

Hammock, couch, I. E. Palmer 901,936 

Hanger, J. T. Mayer 901,720 

Heading and threshing machine, steam- 
driven combined, L. K. Brown 901,588 

Headlight, arc lamp, R. Fleming 901,432 

Heat generating means, H. E. Grabau 901,338 

Heater, W. H. Ramaley 901,829 

Hinge, double-acting spring, M. A. Erick- 

son 901,796 

Horse releaser, G. Ericson 901,601 

Horses' front legs from knocking together, 

means for preventing, A. Clegg 901,592 

Hot air register, W. S. Tuttle 901,756 

Hot water heater, J. E. Potts 901,828 

Husker, J. A. Ramsey 901,830 

Hydrocarbon burner, A. A. Ball, Jr 901,415 

Ice cream disher, Graffort & Hoffman 901,437 

Ice tank, Curl & Wheelock 901,692 

Influence or static induction and condenser 

machines, disk for, A. Wehrsen 901,666 

Ink fountain, N. Wagner 901,760 

Insect destroyer, E. F. Kauffman.. 901,348 

Insecticide and preparation thereof, C. Ellis 901,793 

Insulating material, W. E. Everette 901,332 

Insulator, R. T. Langlan 901,627 

Invalids, device for raising, L. Poppert 901,370 

Iodin products, making, J. Hertkorn 901,709 

Iron and steel, treating, W. F. M. McCarty, 

901,362, 901,546, 901,547 
Jack. See Switchboard Jack. 

Jar clamp, fruit, L. Honstein 901,618 

Jig, R. H. Richards 901,4 75 

Journal box, J. D. Jones 901,346 

Key-seating machine, hand operated, F. 

Link 901,716 

Knitting machine, circular, H. B. Taxlor... 901,924 

Knitting machine, rib, R. W. Scott 901,840 

Knitting machine web holder, rib, R. W. 

Scott 901,839 

Lacing hooks and. the like, device for feed- 
ing, W. F. Fraser 901,434 

Ladder and step, P. Tiepolt... 901,755 

Ladder, sten-ladder. and scaffolding, com- 
bined, H. H. Thomson 901,565 

Lamp, arc, Fleming & Halvorson 901,529 

Lamp, automobile, J. Markman 901,921 

Lamp fixture, incandescent, J. Stubbers.... 901.494 

Lamp, gas, G. R. Fickert 901,606 

Lamp, inverted incandescent gas or vapor, 

L. Liais ..901,629 

Lamp shade or reflector, J. C. Norris 901,641 

Lamp shades and kindred articles, glass 

mount for, R. F. Crooke 901 ,690 

Last, divided, E. O. Krentler 901,918 

Last locking device, E. L. Keyes 901,350 



Latch, E. W. Vest 901,501 

Lathe, wood turning, C. H. Waymoth 901,503 

Laundry appliance, Rogers & Gardner 901,836 

Leather, hides, or skins, apparatus or ma- 
chine for stretching, A. Cleveland 901,324 

Lens blank, L. Wilhelm 901,675 

Lens protractor, F . Hamilton 901 ,612 

Lenses, making bifocal, L. Wilhelm 901,576 

Lenses, making bifocal, F. A. Stevens 901,659 

Level, plumb, W. H. McKeen 901,727 

Life buoy and raft, L. Olson 901,732 

Life-preserving apparatus, C. A. Zetterbti'g 901,862 
Lighting fixtures, tripod for supporting, E. 

A. Emery 901,795 

Linotype machine, J. R. Rogers 901,478 

Liquid dispensing can, S. P. Hasey 901,442 

Liquid dispensing vessel, L. G. Langstaff... 9 I), 714 

Liquid raising apparatus, J. M. Babb 901,414 

Liquid receptacle, C. W. Fox 901,433 

Loading apparatus, A. Marvin, reissue 12,867 

Loaf maker for bread, T. H. Williams 901,577 

Lock pin, V. V. Pittman 901,827 

Locomotive charging apparatus, C. B. 

Hodges 901,617 

Locomotive tenders, water scoop for, A. 

Bennett 901,315 

Loom, Withee & White 901,764 

Loom heddle adjustment, Withee & White. 901,927 

Loom shuttle, Withee & White 901,928 

Looms, mechanism for operating shuUies of 

narrow ware, H. Riehl 901,834 

Lubricator, J. Vollmer 901,502 

Magnetic separation, apparatus for, C. Q. 

Payne 901,368 

Magnetic separator, Wright & Frost 901,765 

Mail bag catcher and deliverer, W. R. Mor- 
rison 901,812 

Mail bag catcher and deliverer, R. M. Can- 

tlllo 901,877 

Mall collecting announcer, H. F. Rose 901,480 

Mail delivering and collecting machine, elec- 
tric, O. E. Stout 901,847 

Marcel waves, device for making, M. K. 

Tovey 901,662 

Marker attachment, L. R. Turner 901,853 

Mashing, mixing, and churning machine, 

A. C. Pancoast 901,465 

Massage and vibratory dilator, H. H. Rob- 
erts 901,376 

Match machine, J. P. Wright 901,410 

Match safe, pocket, C. J. Nelson 901,548 

Matter from Inflamed tissues, device for ex- 
tracting, W. G. Utschig 901,567 

Measuring Instrument, E. I. & J. T. Bray- 
ton . 901,678 

Mechanical movement, S. Jones 901,912 

Metal bars, machine for splitting and 

splaying the ends of, E. Wrigley 901,667 

Metals from their ores, apparatus for the 

extraction of, W. E. Greenawalt 901,611 

Metallurgical furnace, W. F. M. McCarty.. 901,363 

Milking device, J. A. Gallup 901,335 

Mineral separating and classifying appara- 
tus, B, H. Richards 901,474 

Miter box, J. L. Pringle 901,468 

Mitering machine, J. M. Fetzer 901,699 

Molding appliance, A. T. Rasmussen 901,471 

Molding machine, F. W. Hall 901,932 

Molding process, W. F. M. McCarty 901,361 

Motor and compressor, combined, C. P. Tol- 

man 901,499 

Motor control, induction, E. F. W. Alexan- 

derson 901,513 

Motor control system, H. Alexander 901,514 

Mower, lawn, J. Watson 901,402 

Muffler, exhaust, J. M. Porter, et al 901,371 

Music turner, J. H. Collier 901,421 

Note sheet guide mechanism, F. W. Wood. 901,930 

Numbering machine, I. Hasselstrom 901,443 

Nut lock, E. A. Hemsteger 901,810 

Nut lock, R. G. Burton 901,875 

Oiler for vehicles, automatic, F. T. Musso. 901,460 

Oils, purifying petroleum, E. W. Wynne 901,411 

Ordnance, breech loading, W. Y. Donahoe.. 901,791 

Outlet h»x, H. A. Coffin 901,593 

Packing; J. Grant 901,339 

Packing pad, L. F. Fllpse 901,334 

Pad. See Packing pad. 

Paint or varnish remover, 0. Ellis 901,895 

Pan handle, A. Vincent.. 901,400 

Paper holder, roll, G. P. Burris 901,520 

Paper, manufacture of copying, A. & M. 

Pidelaserra y Brias 901,824 

Paper perforating, cutting, and delivery ap- 
paratus, R. M. Davidson 901,892 

Pen, writing, W. H. Schweizer 901,389 

Piano, automatic, M. Clark 901,323 

Piano, automatic, F. W. Wood 901,929 

Piano, automatic grand, J. W. Darley, Jr. 901,890 
Piano playing attachment, J. E. Shoemaker 901,562 

Piano, self-playing, F. E. Ives , 901,906 

Piano sounding board bridges, mechanism 

for notching, H. G. & A. F. Osterberg. 901,644 

Pianoforte, W. R. T. Hill , 901,615 

Picture card, invisible, C. F. Morse. 901,723 

Pipe, C. S. Hamlin r. 901,534 

Pipe holder, smoke, G. C. Ehlers 901,328 

ripe machine, G. A. Wettengel 901,404 

Planing shoes and wedges, mechanism for, 

M. Morton 901.724 

Planter attachment, J. B. O'Brien 901,552 

Planter marker attachment, corn, J. C. Lis- 
ten ,. 901,541 

Plowing or otherwise cultivating the soil, 

machine for, E. Ferriss 901,605 

Plumbing connection, sanitary, A. M. Mor- 
rison 901,545 

Postal mailing card, F. D. Ormston. .".... . 901,464 

Potato digger, H. J. Frisse .:. 901,608 

Poultry house, J. H. Irwin 901,535 

Power transmitting mechanism, Rica & 

Boyd 901,473 

Primary battery, K. Heintz 901 ,445 

Pulley, clutch, W. Duerr ,, .901,803 

Pump, condensing apparatus, J. Astrom..^. 901,580 

Pump, multistage centrifugal, H. Keller 901,450 

Pump, rotary, P. Gauer 801,610 

Rail fastener, E. Stem 901,658 

Rail joint, F. J. Shelly 901,391 

Rail joint, P. P. Ragaller 901,739 

Rail joint, L. White 901,857 

Rail splice, C. M. Culp 901,524 

Railway electric signaling system,' Hlggins 

& Sheridan 901,899 

Railway safety apparatus, S. L. Adelson 901,668 

Railway signal, electric, E. A. Everett 901,331 

Railway sleepers, tool for cutting seats in, 

A. Collet 901,681 

Railway switch, I. M. Keltner 901,711 

Railway switch operating device, G. M. 

Spalding 901,750 

Railway system, electric, W. Robinson, 

901,377 to 901,383, 901,477 

Railway tie, J. A. Bergquist 901,316 

Railway tie, T. W. Welsh 901,574 

Railway tie, J. T. Spaulding 901,845 

Railway tie, J. W. Blller 901,870 

Razor, A. Koscherak 901.537 

Razor, safety, M. Flynn 901,530 

Receiver, J. S. Goldberg : 901,704 

Receptacle closure, Rasmussen & Olsen 901,646 

Rheostat, P. H. Zimmer 901,512 

Rocking chair, J. Suva 901,848 

Roll cleaner, S. Coderre 901,783 

Roller, H. Brubaker 901,873 

Roost, folding poultry, E>. A. Slgler 901,843 

Rotary engine, W. S. Moses 901,813 

Routing machine, R. Milne 901,722 

Rug holder or stlffener, A. Danek 901,693 

Sad-iron heater, H. W. Russell 901,744 

Sad-iron heater, G. W. Fallin 9 0,797 

Sash automatic closing attachment, window, 

G. Schwing 901,390 

Sash balance, S. E. Parks 901,553 

Sash fastener, H. Atwater 901,771 

Sash lifting and locking appliance, window, 

T. E. Carter 901,680 

Sash lock, W. D. Rankins 901,470 

Sash mechanism, ventilator, F. D. Moon... 901,544 

Sash weights, chill for. W. G. Standing 901,656 

Sash, window, M. F. Holbrook 901,343 

Saw for removing stumps, J. M. White 901,505 

Saw table safety attachment, E. v7. Cum- 

mings 901,889 

Scaffold bracket, safety, J. R. Watt 901,926 

Scale, beam. O. Jones 901,911 

Scale, platform, D. Lennox 901,356 

Scenic effect, D. H. Leas 901,354 

Screening machine, G. P. & P. D. Burke... 901,519 

Self-lubricating wheel. H. Atkinson 901,866 

Self-registerinur gas-e. M. S. Slmpleleh. . . . . 901.653 
Sewer cap. artificial stone, E. F. Kennellv. 901,536 
Sewing machine feeding mechanism, E. F. 

Durand 901,792 
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Leave Your Wife a Regular Income 

Through the 

New Monthly Income Policy 

of 

The Prudential 




The one kind of Life Insurance 
Policy of most practical value to 
the woman. It is the policy your 
wife would like, because it gives 
her a sure monthly income such 
as she is accustomed to. 

This is the Safest Way 



to leave your life in- 
surance. The monthly 
income cannot be en- 
cumbered or deprecia- 
ted. The principal 
can«not be lost. All 
worry about safe in- 
vestment is eliminated. 



THE COST IS LOW 

Write for Rates at Your Age and 
Learn How You can Provide an 
Absolute Guaranteed Income for 
Your Family. Address Dept. 1 2 1 



Cost of 


insuring an Income 


$10 per 


month for 20 years. 


AT AGE 


COST 


OF INSURED 


PER YEAR 


25 


- - $29.41 


30 


- - 33.47 


35 


- - 38.76 


40 


- - 45.76 


45 


- - 55.20 


50 


- - 68.11 



Other monthly sums up to 
$500 in proportion. 

The income is paid for not 
less than 20 years. 

The income can be made 
payable for life of beneficiary 
at slightly higher cost. 



The Prudential Insurance Company of America 

Incorporated as a Stock Company by the State of New Jersey 

«JOHN F. DRYDEN, President Home Office, NEWARK, N. J. 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten lines accepted. Count 
seven words 10 the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will find 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture ttaesa goods 
write us at once and we will send you the name and 
address of the parly desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN ifc CO. 



Inquiry No. S7S6.— For parties to manufacture 
class balls blown about 1% inch in diameter with a^ 
inch hole through the center, should hold about ^i*) 
pounds to the square inch of steam pressure. 

Inquiry No. 8787.— For parties who manufacture 
cat-gut. 



the manufacturer of 



BUSINESS OPPORTUNITIES. 

$100 FIRST MORTGAGE 6 Per Cent. Gold Bonds. $90 
cash or $91.50 in ten monthly payments. Lewis N. 
Rosenbaum Co., Inc., Investment Bonds. Capital and 
Surplus $138,468.03. Washington Bldg., Seattle, Wash. 



Inquiry No. 8611.- 

light power purposes. 



Wanted to buy springs for 



PATENTS FOR SALE. 

FOREIGN PATENTS for meritorious and valuable 
inventions negotiated upon a contingent basis. Ab- 
solutely no fees accepted. References given and re- 
quired. L. Henry, 141 Broadway, New York. 



Inquiry No. 

machinery. 



86 -jO. — Wanted to buy file cutting 



FOR SALE.-Patent No. 892.834. An improved nut 
lock or triangle detaining washer that is destined 
to fill a long-felt want. Very cheap and simple. Ask 
for sample. For particulars address J. F. Huffman, 
959 Leon Place, Memphis, Tenu. 



Inquiry No. 864)7. 

pen machinery. 



-Wanted to buy needle, pin and 



KOR SALE.— Patent for gas stove for America and 
England and one for kerosene oil. For full particulars 
address Louis Wendnagel Lamp Extinguisher, 22d and 
Jefferson Streets, Chicago. U. S. A. 

Innuiry No. 8685. -Wanted to buy 1J-6 to 2-inch 
No. 13 to 18 tempered springsteel. 



PATENTS WANTED. 

WANTED. — Information regarding good patent 
which would be money maker. Only inventor, who 
wishes to sell outright or on royalty basis, need answer. 
Give price and brief description. L. Darbyshire, Box 
390 A, Rochester. N. Y. 

Inquiry No. 8687.— Wanted to buy motor plows. 



HELP WANTED. 

WANTED.-10.000 railway mail clerks, o.itv carrieis. 
post offlceelerbs appointed yearly. JfiOito $1,6(10. Many 
examinations coming. 25 free scholarships. Franklin 
Institute, Dept. W P, Rochester, N. Y. 

Inquiry No. S699.— Wanted to buy two-stranded 
soldered wire for heddles. 



PRINTING. 

PHOTO-GKLATIN'K PRINTING for art, advertising 
and scientific work, effective and lasting. AIpo artistic 
commercial printers and makers of souvenirsand premi- 
ums. Barton & Spooner Co., Cornwall-on-Hudson, N.Y. 

Inquiry No. 8701.— Wanted to buy solar engines. 



MOTION PICTURES. 

THE MOVING PICTURE WORLD, weekly, 10 cents 
per copy; yearly subscripiion, $2. The only paper de- 
voted to the moving picture, illustrated sonc and lan- 
tern lecture field. Moving Picture World, Box 450, N.Y. 

Inquiry No. 87*-il .—Wanted unwelded tubing that 
is used for structural work. 



Inquiry No. 8790. - For 

" Brooks improved hand pump." 

Inquiry No. 870*i.— For a firm that manufactures 
glass holders made of glass. 

Inquiry No. 8796.— For concerns manufacturing 
stills adapted to the manufacture of denatured alcohol. 

Inquiry No, 8798.— For manufacturers of micro 
lens used in small articles such as pencils, charms, etc. 

Inquiry No. 8799.— Wanted to buynew or second- 
hand box nailing machine for small packing cases. 



-Wanted complete data in re- 



Inquiry No. 8800. 

gard to pegamoid. 

Inquiry No. 8S0!i.— Wanted to buy machinerv for 
cutting and polishing oilstones, whitestones or grind- 
stones. 

Inquiry No. SS03.— For manufacturers of files, 
screws, drugeists' supplies, hardware in general, and 
agricultural machinery. 

Inquiry No. 8804.— for parties dealintr in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 

Inquiry No. S805.— Wanted to buy outfits and 
supplies for brazing. 



•For manufacturers of draw- 



-For dealers in second-band 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup> 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Bnx 773, New York. 

Inquiry No. 8735.— For parties making a still for 
the purpose of extracting alcohol from saw-dust. 

A LIST 01' 1.500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8736. -For manufacturers of machin- 
ery for making matches, also machinery for making 
purses and hand bags. 



Inquiry No, 8806.- 

ing materials. 

Inquiry No. 8807. 

cotton machinery. 

Inquiry No. H810.— For makers or importers of 
porous water bottles or jars to cool drinking water by 
evaporation. 

Inquiry No. 881 1.— Wanted to buy electric tattoo- 
ing needles, inks and stencils. 

Inquiry No. 881 *i.- Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust. 

Inquiry No. 881 3. -For manufacturer of the 
'Steele" mixer for mixing food products, etc. 

Inquiry No. 8814.— Wanted to buy hand lever air 
pumps, 100 lbs. pressure. 

Inquiry No. MM15.— Wanted to buy carriage and 
wagon hardware coal, iron and steel. 

Inquiry No. 881 9.— For manufacturers of Kxcel- 
sior Welding Compound. 

Inquiry No. 8821.— Wanted to buy machinery for 
making a rough composition board, something like a 
?traw board. 

Inquiry No. 88^'i .—For manufacturers of dredg- 
ing machinery to be operated by gas engine. 

Inquiry No. SS'-W.—For manufacturers of a new 
device to split wood. 

Inquiry No. 88*26. -Wanted to buy small fuel com- 
pression machines both manual and engine power. 

Inquiry No. 8S27.— For manufacturers of annealed 
glass. 

Inquiry No. 8829.— Wanted to buy machinery for 
making pins, hair pins, hooks and eyes. 

Inquiry No. 8830.— Wanted to buy machinery for 
making brushes and baskets. 

Inquiry No. 8831.— Wanted to buy knitting ma- 
chines. 

Inquiry No. 8832. -Wanted addresses of high- 
grade label weavers, preferably in New Vork. 

Inquiry No. 8833.— Wanted to buy a peanut shell- 
ing machine. 

Inquiry No. 8834.— Wanted to buy a 2-horse- 
power gasoline engine for spray wagon working on 
hilly ground. 

Inquiry No. 8835. 

chinery. 

Wanted to buy decorticating 



-Wanted to buy toothpick ma- 



M1SCELLANEOUS. 

UNITARIAN LITERATURE, including serraons and 
weekly publications, sent free, on amplication to Miss 
Peck, 106 George Street, Providence, R. I, 

luquiry No. 8737.— Formanufacturersof machin- 
ery for making tooth-brushes, shavine brushes, gal- 
vanized water buckets, locks, nibs and holders. 

WANTED.— Ideas, theories, literature, or informa- 
tion of any kind on gravitation, considered from an 
electro-magnetic standpoint. Also patents granted, if 
any, on machinery having even a faint connection 
with the subject. Address Jose B. Rionda, TheTuinucii 
Sugar Co.. Tuinuci'i, Cuba. 

Inquiry No. 8742.— For manufacture] s of water 
still, also of thermometer tubing. 

WANTED.— Mechanism to rupture, dry and pulverize 
starch in starch grains. For particulars address Wm. 
Zimmerman, 1,000 Tribune Building, Chicago. 



Inquiry No. 8748.— Wanted to buy polished or lac- 
quered brass in sheets 29 gauge, quarter hard in temper. 

Inquiry No. 8749.— For makers of very large 
springs, used for running machinery. 

Inquiry No. S769.— For manufacturers of an ap- 
pliance to attach to the old style razor blade to make 
name a safety razor. 

Inquiry No. 8770.— For parties who make short 
link twist chains, links from % inch up. 

Inquiry No. S771.— Wanted to buy tune sheets 
for Criterion music boxes. 



Inquiry No. 8774. 

bags from sisal hemp. 



Inquiry No. 8775.- 

or jewelry catalogues. 



-For machinery for making 



Wanted to buy stock novelty 



Inquiry No. 8779 — For parties manufacturing 
gab, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead pine, 
power transmission machinery and steam fitters'. tools. 



Inquiry No. 8780. 

stoves. 



-For parties who make gasoline 



Inquiry No. H784. — Kor manufacturers of alcohol 
burners for lights and stoves. 



Inquiry No. 8836 

machines for sisal. 

Inquiry No. 8837.— Wanted to buy folding um- 
brellas. 

Inquiry No. 8838.— Wanted to buy metallic tar- 
gets similar to clay birds used in shot-gun shooting. 

Inquiry No. 8839.— Wanted to buy cheap auto- 
mobiles. 

Inquiry No. 8840.- -Wanted to buy portable hydro- 
carbon pressure lamps. 

Inquiry No. 8841.— Wanted to buy lunch counter 
and restaurant fixtures. 

Inquiry No. 8842.— Wanted to buy annealed glass. 

Inquiry No. 8843.- Wanted to buy cigarette mak- 
ing machine. 

Inquiry No. 88 44.— Wanted to buy inkstands. 

Inquiry No. 8846. — Wanted to buy an electric 
butcher hand saw. 

Inquiry No. 8847.— Wanted laundry tubs. 

Inquiry No. 8848. — Wanted to buy rust proof 
metal for parts of wash tubs. 

Inquiry No. 8849.— Wanted addresses of Canadian 
makers of rifle sights. 

Inquiry No. SS-IO.— Wanted to buy machinery for 
making canvas gloves or mitts. 

Inquiry No. 8851.— Wanted to buy machine for 
weaving wooden lath and wire together. 

Inquiry No. 8852.— Wanted to have made a con- 
cave brass or copper reflector with focus of four or five 
feet. 

Inquiry No. 8853*— Wanted to buy wafer safety 
razor blades. 

Inquiry No. 8854.— Wanted to buy air compressor 
pressure up to 1,500 lbs., the capacity ranging 500 to 3,000 
cubic feet. 

Inquiry No. 8855.— Wanted machine to punch 
holes, fetpd and set automatically solid copper rivets 
and washers and rivet together harness done with one 
stroke. 

Inquiry $No. 8856. -Wanted a machine or grinder 
for reducing soft wood refuse to a fine dust,. 

Inquiry No. 8857.— Wanted addresses of shoe 
string manufacturers. 

Inquiry No. 8858.— Wanted to buy comb cleaning 
machine. 

Inquiry No. 8859.— Wanted to buy steel gray 
paint suitable for gasoline engines. 

inquiry No. 8860.— Wanted to buy machinery for 
grinding, washing and drying gum chicle. 

Inquiry No. H861.— Wanted to buy machine for 
cutting out mittens. 

Inquiry No. 8862. — Wanted to buy a feather 
pillow ventilator. 

Inquiry No. 8863.— Wanted to buy machine to 

separate pecan cuts into sizes and dust the dirt off. 

Inquiry No. 8864.— Wanted manufacturers of me- 
chanical novelties. 

Inquiry No. 8S65. 

cookers. 



■ Wanted to buy tireless 



Inquiry No. 8866.— Wanted to buy instantaneous 
water heaters. 



Shade carrier, window, A. C. Van Erka . . . . 

.Sharpener, scissors, J. B. Carroll 

Shei-t metal, cutting, A. Benson 

Sheet metal cutting machine, A. Benson. . 

Sheller. See Coin sheller. 

Shelves and tables, detachable auxiliary 

holder for, G. Eggl 

Shoe, E. J. Lafond 

Shoe for loggers, safety, G. L. Clement. . . 
Sign exhibiting device, changeable, J. J. 

Metzger 

Signaling device, marine, M. Boyd 

Signaling system, selective, O. W. Hart. . . . 

Skillet support, II. C. Ebert 

Skirt marker, A. M. Sutton 

Skirt supporter, N. C. Edwards 

Sled and brake therefor, bob, E. G. Uoland. 

Sleigh, E. Ferriss 

Sleigh, runner, attachable, J. E. Ilobbs. . . . 
Slicing machine, meat, W. A. Van Iierkel.. 

Smelting furnace, G. A. Wettengel 

Smoking pipe, W. R. Kaufman 

Snowstorm, device for producing the repre- 
sentation of a, E. C. Bruen 

Sound box, J. S. Kerr 

Sound reproducer, \V. A. Chapman 

Spark arrester, A. Hall 

Spindle driving mechanism, II. Allen 

Spinning and twisting frames, appliance for 
cleaning the delivery rollers of mule, 

W. A. Cordingley 

Spraying apparatus, liquid, II. L. Doherty. 

Spreading device, J. A. Birstield 

Spring wheel, J. E. Stannard 

Stacker, straw. Clymans & Flautt. .901.882, 

Stamp mill tappet, M. I'. Boss 

Stamp, time, F. Purdy 

Stanchion, cattle, Neumeister & Bin-hop. . . . 
Stay for garments and the like, J. R. Dean 

Steam engine, G. E. Riblet 

Steering apparatus control median ism, F. 

M. Leavitt 

Stirrup, It. E. H. Johnson 

Stock fountain, E. E. Norquist 

Stocking supporter, T. Papworth 

Stool, folding, G. S. Hutchinson 

Stop and waste, reversible compression, W. 

G. Rowell . '. 

Store fixture, J. M. Walker 

Storing and display case, G. A. McNaniar. . 

Stove lid lifter, A. Smith 

Stra iner, gutter, II. Dixon 

Strip feeding mechanism, C. E. Brooks 

Structure, reinforced, It. W. Norton 

Stud, lacing, L. B. Davis 

Supervisory system. M. S. Conner 

Surgical table, S. M". Langworthy 

Swings, benches, etc., anchor and base 

plate for lawn, A. W. II. Weber 

Switch box, universal, W. M. Brown 

Switch point retaining device, A. R. Murray 

Switch stand, H. S. Goughnour 

Switch structure, H. C. Stiff 

Switch structure, H. S. Goughnour 

Switchboard, M. S. Conner 

Switchboard jack, multiple, J. A. Birstield. 

Table, II. Kardos 

Tablet forming machine, B. W. Scolt 

Talking machine, W. A. Chapman 

Tanning ooze, G. A. Sweetman 

Tape reel. P. Ferber '. . .!)01,8t>6, 

Telegraphic sounder, V. C. de Yharrondo. ,. 
Telegraphone principle, apparatus for re- 
cording and reproducing by the, II. R. 

Stuart 

Telegraphy, L. M. Potts 

Telegraphy, space, O. C. Rons 

Telephone call indicator, E. T. Ducharmo.. 
Telephone circuit, subscriber's. II. M. Post. 
Telephone exchange system, M. S. Conner, 

901.684 to 
Telephone exchange system, W. M. Davis.. 
Telephone exchange system, automatic, B. 

G. Dunham 

Telephone exchange system, multiparty line, 

G. Babcock 

Telephone receiver holder, G. .1. Thomas. .. 

Telephone system, E. R. Corwin 

Telephone transmitter, M. S. Conner 

Telephone transmitter protector, J. Baum- 

garten 

Telephonic transmitter, It 1 . G. Warrell 

Tent, F. II. Goitsche 

Thread counting apparatus, A. & L. Chronik 
Threshing machine feeder, pneumatic, C. 

W. Sellers 

Tick-tack, \V. II. Davis 

Tile, drainage and irrigation, N. E. Austin. 
Time register, watchman's, A. A. Newman. 
Timepieces, attachment for, R Paquette. . . 

Tin can, M. E. Dunkley 

Tinning apparatus, W. I. Hill 

Tire cover and fastening means therefor, 

I. J. D. Fairhurst 

Tire cover, antislipping, I. X I). Fairhurst. 
Tire cover, pneumatic, I. J. D. Fairhurst. . 
Tires, grip tread for pneumatic, B. II. Sills 

Toy, E. V. Wetzel 

Tracks, transfer for overhead, W. Louden. 
Trap. See Water trap. 

Trap, A. O. Thompson 

Tray, O. Hebestreit 

Trolley harps, electric contact spring for, 

A. L. Cole 

Trolley wheel bearing, Caswell & Schofield . 

Trolley wire anchor, A. Mclsaac 

Truck, B. S. Gillum 

Truck, car, Smith & Christensen 

Tube cleaner, K. O. Sandstrom 

Tube scraper, K. O. Sandstrom 

Tunneling machine, rotary, R. B. Sigafi:os. 

Turbine, Rowan & Laux 

Turbine, S. Z. de Ferranti 

Turbine bucket cover, A. F. Macdonald. . . . 

Turbine bucket wheel. W. L. R. Emmet 

Type case, J. R. Rankin.. 

Typewriter cabinet. J. Metzler 

Typewriter table, C. E. Kingston 

Typewriting and printing machine, com- 
bined, W. II. Collier 

Umbrella bolder, A. A. Stutsman 

Universal coupling, G, A. Anderson 

Valve, ball cock, E. G. Watrous 

Valve controlling means, J. W. Kenevel . . . . 

Valve controlling mechanism for internal 
combustion engines, H. if. Neer 

Valve, Hushing, T. F. Payne 

Valve, Hushing, W. II. Bowman 

Valve, piston, II. S. Sprague 

Van. moving, A. B. Yetter 

Vault doors, mounting for heavy, G. L. 
Damon 

Vault ventilator, movable, Holmes & Damon 

Vaults, mold for making burial, T. M. Cass 

Vehicle brake, J. K. Kendrick 

Vehicle controlling mechanism, power driven, 
C. W. Willette 

Vehicle frame, C. J. Pembroke 

Vehicle springs, brace for supplementary, 
W. Young 

Vehicle springs, steadying device for sup- 
plementary, W. Young 

Vehicle steering mechanism, self-propelled, 
C. B. Hatfield 

Vehicles, differential gear for motor, C. J. 
Pittman 

Vessels, means for transporting, E. L. Bur- 
well 

Washboards, soap holder for, Adams & 
Schaller 

Washing apparatus, clothes, 90- J. Baker. .. 

Washing machine. D. McMannama 

Watches, roller for, J. Schoop 

Water closet, G. M. Depew 

Water closet, E. G. Watrous 

Water closet apnaratus, W. U. Griffiths. . . 

Water closet ball valve, T. F. Payne 

Water closets, etc., automatically closing 
valve for flushing. W. II. Bowman.... 

Water cooler, G. A. Turner 

Water purifier, H. Korten 

W'ater trap, F. W. Meier -. 

Watering device, stock. F. E. Williamson. . 

Wave motor, T. H. Settle 

Wedge cutter, L. W. Rouland 

Weed puller, G. N. Nelson 

Well plug, gas, W. F. Burgess 

Welt beater, J. J. Heys 

Wheel, }i. M. Verplanck 

Wheel. A. L. JIminez 

Wheels, detachable shoe for self-propelled 
vehicle, W. P. Shattuck 

Winch, V. W. Mason 



9D1.398 
901,522 
1)1)1.772 
901,773 



901,598 
901,35:j 
90 1,880 

901,631 
901,677 
901,441 
901 ,326 
901,496 
901,327 
901,790 
901,604 
901,342 
901,855 
901,405 
901,915 



901,319 
901,713 
901,782 

901,81)7 
901,515 



901,784 
901,597 
901,673 
901,751 
901.884 
901,417 
901,469 
901,300 
901,426 
901,472 

901,355 
901,9(18 
901,730 
901,734 
901,904 

901,481 
901,665 
901,638 
901,844 
901,526 
901,517 
901,551 
901,694 
901,683 
901,628 



901,761 
901,776 
901,726 
901,804 
901,752 
901,803 
901,688 
901,672 
901,914 
901 ,937 
901,781 
901,564 
901,897 
901,861 



901,397 
901,372 
901,649 
901,894 
901,738 

901,6.86 
901,690 

901,698 

901,669 
901,880 
901,785 
901,687 

901,869 
901.570 
901,802 
901,879 

901,490 
901,325 
901,582 
901,462 
901,822 
901,429 
901,900 

901,602 
901,528 
901,527 
901,654- 
901.762 
901,717 

901,851 
901,444 

901,885 
901,878 
901,816 
901,532 
901 ,396 
901,483 
901,484 
901,392 
901,385 
901,931 
901,459 
901,430 
901,831 
901,543 
901,916 



901,682 
901 ,495 
9«l,8tt4. 
901,571 
901,712 

901,365 
901,467 
901,584 
901,846 
901,766 

901,425 
901,710 
901,523 
901,451 



901,508 
901 ,735 



901,767 



901,898 
901,826 



901,589 



901,708 
901,313 
901,817 
901,487 
901.525 
901,572 
901.438 
901,466 

901.583 
901 . 663 
901.352 
901,922 
901.860 
901.489 
901,3 84 
901,820 
901,874 
901,446 
901,568 
901,907 

901,842 
901,719 




"Star' 



Automatic 

Cross 
Feed 



Screw Cutting 

Lathes 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS IWF0. CO. 

695 Water Street, 
Seneca Falls, N. Y„ U.S.A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Pnnt onrl Pnu/or "'"' Turret Lathes. Plan- 
rUUl dllU rUWCI ers, Shaoers, and Drill Presses 
SHKPARI) LATHE CO.. 133 W. 2d St. Cincinnati, O. 



Veeder Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free. 

VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 

Cyclometers, Qaometers. 

Tachometers. Counters 

and hHne Castings. 

Represented in Great Britain by 
Messrs. Markt & Co., Ltd., ti 
City Road, fc'ioshurr Square, 
Loudon, E. C, England. 



Price 
SI. 00 




SPECIAL TO AUTOMOBILISTS : — 

Bosh Magneto Plugs only $1.25 each. Guaranteed in 
every respect. We sell automobile supplies cheaper 
than any supply house in the United States. We buy in 
quantities and sell by mail only; we have over 10,0t0 
customers. We sell anything fiom an automobile to an 
oil can. Send frr our monthly bargain sheet; it will 
Interest you and save you money. 

CONSUMERS AUTO SUPPLY CO. 

1252-1254 Wabash Avenue, Chicago, Ills. 



"H^The Perfection Wrench? 



The newest and best wrench made. 
CJrent strength. Instantly adjusted. 



All steel. 

Easily_ and 



quickly operated. Positive crip. Immense time, 
trnubl e and temper saver. Indispensable to 
Autom obilists. Best "all round " tuol ever offered 
for sale. Must be seen to be appreciated. " You'll 
want one when you see it.'* Forcircular address 

THE PERFECTION WRENCH COMPANY 
Box 4'26 G, Port Chester, N.Y. 



PLATING DYNAMOS. - SCIENTIFIC 
American Supplements 720 and 7!»3 describe 
their construction so clearly that any amateur can make 
them. Price 10 cents each, by mail. Munn & Company, 
361 Broadway, New York City, and all newsdealers. 




THE "BARNES" 

r Upright Drills 



Posit 
Feed 



10 to 50-inch Swing: 

Send for Drill Catalogue. 

W. F. & JNO. BARNES CO. 

{Established 1872) 
1999 Ruby St., Rncktord. III. 





?§u USE GRINDSTONES? 

If bo we can suppiy ?ou. All sizes 
inmmreri and uniiioiinreri, always 
keot in stock. Rememoer, we mafee a 
specialtyof selecting stones for all spe- 
cial purposes. Send for cataiogui " I." 

The CLEVELAND STONE CO. 

- 2d Floor. Wilshire. Cleveland. 0. 




Robert Pocket Meters 

For funeral batttry testing 

Dead-Beat Accurate, Durable, Guaranteed 

Send for Catalogue 

Volt- Ammeters 

0-3 Volts, 0-30 amperes, $6, incl. leather case 
0-6 Volts, 0-30 amperes, $-, " " " 

0-12 Volts, 0-30 amperes, $6, " «< « 

Ammeters 

0-30 amperes, - $ , incl. leather case 

Volt-Meters 

0-3 Volts, - • 14, incl. le.ither case 
0-6 Volt*, - - $4, " " 

0-12 Volts, - . $4, " " " 

ROBERT INSTRUMENT €0. 
fi« Shelby St., Detroit, Mich. 




"Porox" Ignitor Storage 

BAXTER I ES 
High Capacity. Light Weight. 

Proved as tbe best for both igni 7 
tion and light. No loss of current. 
It. stores and returns the power to 
your machine. You can see and 
examine the interior without ex- 
posure and digging, because it is 
made up in transparent celluloid 
jars. No danger of breakage like 
bard rubber. Plates and jars are 
guaranteed for one year. 

Send for catalog. 
Albert Muller, 145 West 49th St., New York 




Duryea's Buggyaut 



The winter vehicle. 
Few parts, few troubles 



.£i>' CHAS. S. DURYEA, Reading, Pa. 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small cost. Send 

to-day 2-cent stamp for particulars and proof. 

O. A. Smith, Room 969, 3040 Knoivllle Ave., Peoria, 111. 



(r 



^ 



How to Build a 5H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, E. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20 cents. 

Order from your 
newsdealer or from 



=^ 



MUNN & COMPANY 
Publishers 

361 Broadway, New York 



October 31, 1908. 



Scientific American. 



307 




The ideal 
underwear for outdoor 
recreation. No sports- 
man, hunter, golfer, 
yachtsman or motorist 
should be without it. 

Special Weights for Fall 



DR. JAEGER'S S. W. S. CO.'S OWN STORES; 

New York, 3oti Fifth Ave., «8 Maiden Lane ; 

Brooklyn, 504 Fulton M.; Boston, fifi Boy Is ton St.; 

Fhila., lolS Chestnut St.,- Chicago, 82 State St. 

Agents in all Principal Cities. 




1 




HARDERFOLD 

HYGIENIC 

UNDERWEAR 

Inter-Air-Space System 

Is two-fold throughout, afford inn 
I>rot ciion against the vicissitude 
of our variable climate to 

Invalids Athletes 

Professional Men 
Merchants Accountants 

And all occupations in life, indoor 
or out 

Over 1,100 Physicians 

have united in testifying to the san- 
itary excellence of the Hakdurfold 
system of underclothing. 

HARDERFOLD FABRIC CO. 
163 Tiver Street, TROY, N. Y. 

Stnd for Catalogue 



A Clean Shave 

The bes t o i steel cannot hold its ed g e with 
out stropping. Why scrape your face wil 
dull blades, or continue to throw away money 
for new ones, when the Gaylor Auto- 
matic Stropper will resharpenall 
your dull blades in a few moments, A 
giving them a hair-splittinr "' 
ter than new. The motion 



itting edge bet^fl 
lion is auto- <f; 
ired, a child f_ 




matic, no practice requin 
can use it. 

In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. 

|_. B. GAYLOR, Allston, Mass. 



*WE3Z$ 




p»c? onuiro di »UTr 



umw i u ww li\ r knn i *j 

ECONOMICALLY USE 

Bituminous, Anthracite, Lig- 
nite, Peat Charcoal or Coke, 
40 to 700 S. P. units, for Mill, 
Mine or Electric Plants* 

Satisfactory plants in all parts of 
North America. Catalog No. 22 gives 
facts; ask for it. Horizontal Gasoline 
Engines; sizes, 3 to 30 H. P. Built 
right; run right. Buy from the builders direct and 
save money. 25 years of success in every Engine. 
Weber Gas Engine Company, 

Box 423 KANSAS CITY, MO. 





rfJSPP 



'ENGINE 



A simple, compact motor of strong, 
rigid construction, comprising the 
latest desirable features in gas en- 
gineering. 2% to i 5 horse power. 

ROYAL EQUIPMENT CO. 

145 Housatonic Ave., Bridgeport, Conn. 



Window chair, II. J. Frey 903,801 

Window screen, E. Carney 901 ,521 

Wire stretcher and splicer, H. F. Bone- 

steelo 001,775 

Wood and milking same, preserved, 1*. C 

Keilly yoi ,557 

Woodworking cutter, rotating, C F. La Fol- 

lette 901,026 

Work holdVr, C. M. Deems.... 90) .595 

Wrench, C. R. Olberg 901,821 

Wringer, S. C. Lawlor 901,910 

Writing and similar instruments or tools, 

holder for, W. Kunde 901,452 

Yoke center, neck, C. Lukasiewicz 901,542 

DESIGNS. 

Automobile hood, W. S. Sherman :10,628 

Axle easing, rear, R. Huff 30,620 

Bottle, D. Taylor S9, 625 

Emblem, L. I. Fox 39,622 

Grinding mill standard, C. N. .McLaughlin. 39,627 
Knife, spoon, or similar article, G. Strob- 

huker 39,624 

Range, gas, W. M. Crane 30,626 

Ring, or similar article, linger, .1. A. De 

I.uisi 30,623 

Screen, closet, J. W. Kelly 39,631 

Seat end, E. (J. Build 30,630 



Blue Prints Made Direct from Blue Prints 

A wonderful improvement in drafting room methods: Blue prints. Blue-on-white prints and Sepia 
prints made from any blue print without a tracing. Absolutely practical, easy, cheap. Used by U. S. 
Government, U. S. Steel Corporation, and many others. Send for circulars. Agencies established. 

WILLIAMS, BROWN & EARLE 

Makers of Blue Print Coating and Printing Machinery Dept. 6, 918 Chestnut St., Philadelphia, Pa. 



WANTED 

A Practical, Patented Hose Supporting Device 

Address with full particulars 
SUSPENDERS, Box 773, New York 



TRAVELING 



LET 


US 


BE 


YOUR 


FACTORY 


STAMPINGS, MODELS, EXPERT WORK 


T1IE f 


Mine 


MACHINE ANI> 


iTAMHIJiU CO. 




0TO llomllt. 


n ftt.. ricve 


land, <>. 



Cigars, 



TRADE MARKS. 

Asbestos, J. W. Roberts, Limited 70,939 

Atomizers, air pump, YV. K. Jahn 70,980 

Beer, Du Bois Brewing Co 70,087 

Beer, ale, ami porter, lager, International 

Brewing Co 70,990 

Belts, ladies', B. Isaac 70,957 

Boots and shoes, leather, Locke Shoe Co.... 70,975 

Calcimine, llcley Doubleday & Co 70,956 

Calcimine, Muralo Co 70,997 

Canned fruits and vegetables, apple butter, 
catsup, and mince-meat, Nave-MeCord 

Mercantile Co 70,960 

Canned smoked Norwegian sardines in olive 

Oil, II. B. Ritchie 71,000 

Cement, brick, or stone, damp proofing coat- 
ing for, Dexter Brothers Co 70,985 

Chairs, Royal Chair Co 7o,942, 70,943 

cheroots, and cigarettes, Cayey- 

Caguas Tobacco Co 70,900 to 70,973 

Coffee, A. J. Kasper Co 70,979 

Crackers, soda, Hess Biscuit and Bread Co. 70,955 
Cream, toilet, C. B. Woodworth Sons Co.... 70,935 
Disinfectant, antiseptic, and deodorizing 
preparation, Schoellk»pf, Hartford & 

Hanna Co 70,944 

Electrical supplies, Johns-Pratt Co 70,992 

Explosives, certain, Cuitiss & Harvey, 

70,923 to 70,926 
Fertilizing materials, Wilson & Toomer Fer- 
tilizer Co 7(1,947, 70,948 

Fish lines, silk, linen, and cotton, Ashaway 

Linen and Twine Manufacturing Co 70,949 

Fishing lines, E. J. Martin's Sons 70,994 

Flour, wheat, Ogilvie Flour Mills Co 70.962 

Foods, certain, Foley Bros. & Kelly 70,988 

Gin, straight sloe, (i. Stiegler & Co 71,003 

Grapes, baskets and packages of, Keystone 

Grape Co 70,958 

(Jam, chewing, F. .1. Banta & Ron 70,981 

Gum. chewing, Zeno Manufacturing Co 71.005 

Hams and bacon, Brittaiu & Co 70,951 

Hoisting, dredging, and conveying buckets, 

William B. Hough Co 71,004 

Hosiery, Des Moines Hosiery Mills 70,954 

Hosiery, Shaw Stocking Co 71,001 

Ink and indelible fixative, indelible, R. T. 

Swenning 70,945 

I>oom temples, Draper Co 70,986 

Magazine, Cushman Co 70,953 

Magazine, weekly. II. J. Bonn & Bro 70,934 

Matches, .T. A. Hunt 70.928, 70,929 

Meat extracts, Compagnie des I'roduits Kem- 

merich Societe Anonyme 70,952 

Oil, cotton seed, Union Oil Co. 70,965 

Oil, linseed, Mound City Paint anil Color 

Co 70,990 

Oil, olive, J. E. Gatti & Bio 70,989 

Oily preparation, certain, Jacques Wolf & 

Co 70,991 

Oysters, Miller Bros. &. Co 70,970 

Paint, oil, Muralo Co 70,998 

Paints, A. Burdsal Co 70,978 

Paints, stains, enamels, etc., Patterson-Sar- 
gent Co 

Pens and paper, B. Gisevius 

Periodical, Railroad Gazette 

Powder and face bleach, talcum and tooth, 

M. L. Babcock 

Powder for destroying rose bugs, J. C. 

Clark . .. ; 

Powder for softening water and cleansing, 

.lames I'yle & Sons 

Ruge, Wilton. T. Develon, .Tr 70,983, 

Rules, measuring, W. Prym 70.963 

Sad-irons, M. L. Udwin 70,946 

Sardines. Rlanchat'd Manufacturing and Can- 
ning Co 70.050 

Sardines, Neuman & Schwiers Co 70.961 

Saws, coping. F. P. Mnxson 70.995 

Shoes, leather. R. P. Smith & Sons Co 70,964 

Soap. Fisk Manufacturing Co 70.937 

Syrup, root beer. Stevens •& Dow 71,002 

Tea. herb. .T. C. Frese & Co 70,a38 

Teeth, porcelain. Dentists* Supply Co 70.927 

Textiles, certain, Adams Manuufaeturing Co. 70.980 

Tonic, iron, S. Albert 70,932 

Undershirts, drawers, and pajamas, Tim & 

Co 70.977 

Wall coatings. Muralo Co 70,959 

Watches, watch cases and movements, Amer- 
ican-Swiss Watch Co 70.931 

Watchmakers' tools, Kendrick & Davis 70,093 

Whisky, B. Ganim & Bro 70.982 



Save Money by Machinery ! 

You can do this easily with the right 
achine in all furniture factories. 

DODDS' 

TILTING CIRCULAR SAW 

uptllts to 45 degrees, simplifies the work 
and insures pertect accuracy in cutting. 
Removable throat in table. 12 -inch rip or 
cross-cut saw with each machine. Write for 
free illustrated catalogue and price list. 

ALEXANDER DODDS, Grand Rapids, Mich., U.S.A. 




Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is the regular hand machine suppli 
with a power base, pinion, countershaft, eic, a 
can .he worked as au ordinary power 
machine or Laken from its base for 
use as a hand machine. Pipe % in- 
to lain, diameter handled easily in 
small room. Illustrated catalogue — 
price list iree on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. Branch Office, 




TYPEWRITERS 



ALL 
MAKES 




m 



23S2EIS 



^'v". ?'^ M^* t ; «rlisH EnsriiifiH, Brewers' 
ana Bottlers Machinery. T rHB VILTBR 
MB'G. CO., 899 Clinton St., Milwaukee, Wis. 



IUMmTIQ * EXPERIMENTAL WORK. 

IllUULLO Inventions developed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER- 

PARKER. STEARNS & CO.. 



Expert Manufacturers 
Fine Jobbing Work 

228.229 South Street. New York 



ELECTRIC GOOD S.-Bitr Cat. 3 cts. Want 
Agents. Ohio Electric Works. Cleveland, O. 



MOEF"T eSt. COMPANY 

Die Makers, Machinists and Machinery Builders 

120 Michigan St., Chicago, U. S. A. 



Mechanical Drawings correctly and quickly 
made. H. C. Karson, Room 133, 39 Cortlandt St., N. Y. 



EARN BIG SALARIES 

Prom $1,000 to $10,000 a year and 
expenses. If you want to enter the easi- 
est, best paid profession in the world, our 
free catalogue "A Knierht of the Grip" will 
show you how. We place hundreds of our 
graduates In good positions with the best 
firms all over the United States and Can- 
ada. Write (or call) for particulars today. Address 
Dept, 204 National Salesman's Training Association 
I Chicago, Kansas City, New York, Minneapolis, Sao Francisco. 
Write nearest office. 



MASONS NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 

Manf d. by VOLNEY W. MA SON *fc CO., Inc. 
Providence, It. I.. U. 8. A. 



[Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravin us 
25c, Parlor Tricks Catalogue, free. 
MAKTLNKA & CO.. Mfrg.. 49.iS.xtb Ave., New York 



MOORE- i 



IllUUnk Metal o, 
&. CO. Iiiiitiuul and. LVnitklln Hr»l», 



MOnEL^ ^CHICAGO MODEL WORKS 

ESTABLISHED J8S7BZ. m PT e ron cat. L0<;ur ofmpdelsuppues 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son.221 Fulton St.N.Y 



LEARN WATCHMAKING 

We teach it thoroughly in as many monthB as it 
formerly took years. Does away wiTh tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, St. Louis, A5*. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for p~ r~y q- q- 
low estimate and best expert advice I I \ E— CL_ 

THE EAGLE TOOL CO., Dept. A, Cincinnati, O, 



the SCHWE.RDTLE STAMP CO. 

» Steel stamps, letters* figures, 
bridgeport conn. 



DRYING MACHINES 



For all kinds of gran - 
alar mau rials. S. E. 
Worre]l,Hannil)ai,Mo. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING » TOOL WORKS, Cleve land. 0. 



The Latest and Best 



FABEH 



»CASr£Z£ n 



"LABELS. 

'Acme Bar Polish,'' for a polish, M. Bloom- 
ing ton 

'Aroma," for cigars, McKenzie Bros 

'Brilliantlnp Metal Polish," for metal pol- 
ish, Smith Bros. Hardware Co 

'Corker," for cigars, Ililson Co 

'Gold Medal Bread," for bread. F. T. Short 

'Orriffing Ctwcolate Co. Breakfast Cocoa," 
for cocoa, Gritting Chocolate Co 

'J. Pollack's Famous Stogies," for stogies, 
.T. Pollack 

'Kantleak Duck." for a waterproofed duck, 
H. Gltterman & Co 

'Kerchiefs." for handkerchiefs. Royal Paper 
Box Manufacturing Cn 

'Kleanwell," for tooth brushes, Alfred II. 
Smith Co 

"No-Dust," for a compound to be used for 
the purpose of allaying dust when 
sweeping floors, "Webb-Freyschlag Merc. 
Co 

"Oxford Linen Mills Pure Linen," for linen, 
Oxford Linen Mills 

"Sulpho-Tri-Terpeucs." for a veterinary 
remedy, C. E. Frazier & Co 

"The. Key to Your Success." for a skin cul- 
tivator and germ oradicator, G. A. 
Schmidt 

"The Weber Cocktails." for a beverage com- 
monly known as cocktails. C. F. Wet>er. 

"Witch Brand Flour," for flour, Sands, Tay- 
lor & Wood Co 





DRAWING 
PENCILS 



Made of the purest waphite in 16 de- ^Tifl _JSI^^^ fney take the finest point obtainable of 

grees of hardness, 6B to 8H, of _ . ' I I M\MW^^ W lea , d Pencil, are least liable to wear, 

the utmost delicacy of ^^g^^wix^S . H^^^ therefore more lasting than any others. 

tone, permanency, dur- **r^^f&gmj&B2J0^^^^ Sold by all stationers anil dealers in arlists' materials. Sample Sent to 

ability and intensity Of Wml^Si ''■'■ V '.'HS^^^^ all parties Interested on receipt of 10 cente in postage slamps. 

°° lor - •* <^-' 3 " A. W. FABER. . ■ 49 Dlckernon Street, Newark, New Jersey 



14,421 
14,424 
14,418 

14,417 
14,412 
14,414 



Visible Writers » r otherwua 

Olivers. Remingtons, Smiths, etc. 

Shipped ANYWHERE for Free Trial, or RENTED. 
allowing RENT to APPLY. 

Prices $15.00 Up 

First class Machines/resit from the Manufacturers 
Write for Illustrated Catalog 10. Your opportunity. 
TYPEWRITER EMPORIUM. (Ert. 1892)62 a. 84 Lake St. ChleUe 



PRINTS. 

"John J. Clark's Best Cord Spool Cotton." 

for spool cotton, Blodgett & Orswell Co. 2,365 



Scientific 
American 



New York, 



1898-1908 



Engineering Number 

Issued December 5, 1908 
Forms Close Nov. 25, 1908 



0' 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions nsimed in the fore- 
going list. For terms and further particulars 
•ddreu Munn k. Co., 361 Broadway, New York. 



N December 5, the publishers 
of the Scientific American 
will issue a most compre- 
hensive monograph number relating 
to the engineering achievements and possibilities of the great City of New- 
York. <I Never in the history of the world have such extensive and costly 
improvements been contemplated and begun fl Never have such difficult 
transit problems come to such a speedy and successful completion, while 
the projects under way or in contemplation will make New York the wonder 
of the Twentieth Century. ^ The remarkable success of our special issues 
will be duplicated and exceeded by this issue which will be the most im- 
portant of them all. ^ Notwithstanding the increased circulation there will 
be no increase in rates. ^ There will be no extra charge for choice posi- 
tions such as the inside cover pages. <| Orders for space will be filled in 
the order of their receipt. 1R Have strong copy ready and this number cannot 
fail to benefit the advertiser. ^ Secure a reservation of space at once. 

MUNN & COMPANY, Publishers 
Scientific American Office, 361 Broadway, New York 

Western Office : 1009 New York Life Building, Chicago 
Hew England Office: 43 Tremont Street, Boston 
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Scientific American 



October 31, 1908. 



Am, 



IE MANUFACTURE MOULDED AND 
I SPECIAL RUBBER GOODS OF EVERY 
DESCRIPTION AND CAN FURNISH ! 
ANY SPECIAL- RUBBER ARTICLE 
TO. YOUR SATISFACTION/ 

^91-93CHAMBERS STREET, ^| 
new york; 



CENTER-FIRE 

SPARK PLUGS 

The Racing Machine Plug. Guar- 
anteed to add 

1 Per Cent Power 

to engine. Fire charge in center of 
compression, causing perfect com- 
bustion. Soot proof. Samples 
$1.00, or six for $5.00. Regular 
price $1.75 Guaranteed. Give 
name of car and year. 
Agents wanted. Write 

GENERAL ACCUMULATOR & BATTERY CO. 
128 Second St., Milwaukee, Wis. 

THE BRISTOL CO. 

Manufacturers of 

Bristol's Recording Instruments 

for Pressure, Temperature 
and Liectricity, 
AI.SO 

J The Wm. H. Bristol Electric Pyro- 
meters and Patented Smoked Chart Recorders 
The most complete line of liecordera 
in the world for all uses. 
Send for Catalogue 
THE BRISTOL CO. Waterbury, Conn. 

Branch ( NEW YORK 
Offices; ( CHICAGO 






M & 9LM 




By Rail to Boyville 

EVERYboy in the country can easilyOWN 
an E ectric railroad. For Christmas time 
our models of Electric Locomotives.Trains, 
Trolley Cars, Dynamos, Lamps, Electrical 
Novelties, etc., make Splendid presents. 
Equipped with dry batteries. No acids or 
liquids. Safe and harmless. Catalog fully 
illustrated — quoting low prices — sent FREE. 

THE CARLISLE <& FINCH CO. 

233 E. Clifton Ave., Cincinnati, Ohio 



LEARN TO BE 




A WATCHMAKER 

Bradley Polytechnic institute 

Here-logical Department 

Peoria, Illinois 

Formerly Parsons Horological Inst. 

Largest nn<l Hest Watch School 

in America 
We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



RUNNING WATER IN COUNTRY HOUSES 

Every country resident, if there's a stream on his laud 
can h.ive running water in his house, giving him city 
conveniences, and in his barn, saving him the drudgery 
of hand pumping. Simply install a 

NIAGARA HYDRAULIC RAM 

Works day and night without attention. Re 
ter than a gasoline engine or windmill. Pen 
for booklet AA and estimate. We fiil-ms 
Caldwell Tanks and Towers. 

ISIAGAHA HYDRAULIC ENGINE CO 
1 tl) Nassau St., N. ¥. Factory, Chester, I*i 




Precision Model Lathe 

This little Lathe with 6-inch 
swirjgwill be found very useful 
for all classes of small fine work. 
It is thoroughly well made and 
in perfect alignment. We pruar- 
antee it the greatest value ever 
offered. 

A complete line of attachments and 
accessories shown in our catalog. 

GOODELL-PRATT COMPANY, Greenfield, Mam. 





. .'-■ ....-.-. ' - - . :. ._ ■■j^fe^l 



The Development of the 

Remington 

is the History of thej 
Writing Machine 



NEW MODELS, io and n NOW READY 



MODEL 10 

With Column Selector 



MODEL II 

With Built-in Tabulator 



Remington Typewriter Company 

(Incorporated) 
NEW YORK AND EVERYWHERE 



■ :.-;■ :..:;....■•;::::;- - :■ 



■ ■■:-;■■■■■■ :-, ■ ■ ■■■ -..■:■■■-■ v .■ ■, ■■:■■.. ; , ,■■■■■■■■■ : 




STOVE and RANGE 



■ If 1 1 BQOK^ 64 P a g es Fre e 

■ ■ 1 ■ ■ Write lor it (oiljjl 

This book will save you from 
$12 to $30 when you purchase a stove or range. It ' 
explains how the best and finest stoves and ranges 
in the world are made, and tells you how to "know 

the best. ■• H00S | ER STO vES and RANGES 
FROM FACTORY TO USER 



Are heavily made of highest grade 

selected material, beautifully finished, 

with all new improvements and features. 

"Guaranteed for Years," backed < 

by a million dollars. "Hoosiers" are fuel 

savers end easy bakers. A child can operate 

them. W Sold on 30 diys free trill. No Freight to piy. 

P? Write for Free Stove Book 

AND OUR SPECIAL FREE TRIAL OFFER BASE BURNER \ 

HO0SIER STOVE FACTORY, 257 State St., Marian, Indiana 





A Sea 
rutinin 



Lion Guaranteed Leather Rett 
g through, a flooded wheel-pit. 



When Other Leather Belts Fail 

If yo j have bad trouble petting a leather belt " to 
stand," you will And it worth your while to look 
into the merits of 

C^q I J/\fi Guaranteed Water- 

OCct L<lUn proof Leather Belting 

It is not affected by live steam, water, the hottest 
or dampest climate or anything that ordinarily 
; knocks out a belt in short order. Th-it's because an 
absolutely waterproof cement is used in the con- 
struction and the leather treated to a waterproof 
dressing. We also make Reliance belting; and. 
several other brands equally as 
good for specific purposes. 

Write us your needs and the conditions 
under which your belts must run. We wi 
tell you what is best to buy and semi 
book on leather belting. 

CHICAGO BELTING CO. 

'24 8. Green St., CHICAGO, II 

Branches — New Orleans, Philadelphi 
Portland, Ore. 




AMERICAN EAGLE ROADSTER 

The best 
value on the 
market for 
the money. 
Shaft drive- 
no chains to 
rattle and 
c o ii s u m e 
power— all 
bearings 
either ball or 
roller— not a plain bearing in entire car. Especially 
adapted to country roads; solid rubber tires. Price 
without top, $650. Pneumatic Tires extra. Write at 
once for descriptive literature, illustrations, etc. 

EAGLE AUTOMOBILE CO., Dept. B, St. Louis 




A HANDY LITTLE TOOL 

is our Rule Clamp No. 299 
used to clamp two steel rules 
together— tnd to end— in ex- 
tension. Rules may he of 
same or different widths up to 
]J4 inches. Of special value to 
mechanics having tool chests 
smaller than 12 inches. 
Price 50c. a pair 
Send for 232 page catalog No. 18-B. 
THE L. 8. BTAKRETT Co., Atiiol. Maw.., I'. S. A. 




GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1*292. Price 10 cents. Kor 
sale by Munn & Co. and all newsdealers. 



Engineering News 

<J (ILLUSTRATED) <J 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9" x 13", weekly. Send ten cents for sample copy, 

iTHE ENGINEERING. NEWS PUBLISHING CO., 214 Broadway: New York 



If you haven't read our page "ads" 
in current magazines, send for cat- 
alogof the self -starting, six-cylinder 




48 H. P. $3000 
60H.P.S4500 

Goes the route 

like coasting 

down hill 

T ^e Winton Motor Carriage Co. 

IOSO BEREA ROAD, CLEVELAND, OHIO 



COLD GALVANIZING. 

AMERICAN PROCESS. -NO ROYALTIES. 
.SAMPLESandI-JFORMATION on application. 



NICKEL 

AND 

Electro-Plating 

Aocarstns n> Material 

THE 

Hanson & VanWinkle 

Co., 

Newark. N. J . 

28 & 30 S. Canal St. 
Cbicaeo. 




Things You Ought to Know 
About the Atlas Car! 

FIRST — You are once and for all re- 
lieved of the unnecessary expense and annoy- 
ance incidental to motoring. 

BECAUSE of the two-cycle principle of 
the Atlas Engine. Five moving parts only. 

Think what that means. No complicated 
valves — no bother— no disappointment— no 
delay. 

Then the wonderful ease of control, per- 
mitting of from 4 to 40 miles an hour on 
high speed without change of gears, is another 
superior and unexcelled feature. 

And there are many other points you should 
know about before you purchase a car. 

See your agent or write to us for catalog 
of valuable autdmobile information. 

ATLAS MOTOR CAR CO. 

Members A. M. C. M. A. 

84 Birnie Avenue, Springfield, Mass. 

^r^r^r^BrHr^r^r^r^r^rBBHr 



Cut Down Insurance Cost 

and make the building absolutely safe 
by using 

MULLINS 

Fire-Proof — Storm=Proo f — Dust=Proof 

WINDOWS 

The most effective fireproof windows made, 
Entirely lock-seamed metal, no soldered joints 
in frame, sill or sasli. Their perfect construc- 
tion does not admit of warping or buckling, and 
heat contraction or 
expansion does not af- 
fect them in any way. 

Mullins Fireproof 
Windows are manu- 
factured under su- 
pervision of Under- 
writers' Labora- 
tories, Inc., according 
to the latest specifica- 
tions of the-National 
Board of Fire Under- 
writers, and every 
window is inspected, 
approved and labeled 
with their official 
label. 

Send for descriptive 
catalog. 

W. H. Mullins Co. 

263 Franklin St. 
Salem, 0. 




CROBET 

Swiss Files 

and other tools shown 
in catalog 27. Sent 

free if you mention this paper when writing. 

MONTGOMERY & CO., 109 Fulton Street, New York City 





Musical Tubular Bells 



Highest Mechanical and Musical Art 
Have you a taste for MUSIC? 
No talent required. Not only in- 
creases social standing, but some 
people bave had their salary in- 
creased Ave told by usins our 
musical Novelties. Can be 
learned in hours where ordinary 
instruments takes months. 

Send for our new 100-page illustrated 
catalog free. Also 24 pages standard and 
popular sheet music arranged for one or two 
people, showing how to play our instru- 
ments, for 24 cents in stamps. 

J. C. DEAGAN 
2157 No. Clark St., Chicago, 111. 
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